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ABSTRACT

The Fairchild Hiller Corporation, Republic Aviation Division, performed a
seven-month study under Contract Number NAS9-11139 entitled "Space Station/Base
Food System Study" for the National Aeronautics and Space Administration, Manned
Spacecraft Center. The s_tlidy was conducted so as to identify and define' engineering
data for a spectrum of possible items and 'equipment comprising potential food systems

for use on manned spacecraft and assemble these data in a Final Report and Data Book.

This document is Volume II of the Final Report. The Final Report summarizes

the results of this study and has been prepared in two volumes:

Final Report - Volume I - Systems Design Handbook

This volume contains the study approach used in performance of the
contract effort; the study results containing the candidate concepts
considered and technical data, performance characteristics, and
sketches for each of the concepts by functional area; human factors
considerations for crew tasks; shuttle supply interface requirements;
special food system study areas; and recommendations/conclusions
based on the study results.

Final Report -~ Volume II - Systems Assessment

This volume describes the evaluation modeling technique used to

combine the candidate element concepts into systems that meet mission
requirements. Results of this assessment are presented in terms of
systems performance data and plots of system trade-off data by highest
ranking variable. Note: Section IV of this volume is bound under separate
cover.

The engineering Data Book supplements the Final Report and includes the
detailed technical data sheets, supporting analysis and selection rationale for each
of the concepts considered in the final study. '

- The contract effort was performed under fhe technical direction of Mr. Dean

Glenn, Habitability Technology/Spacecraft Design Office of the Manned Spacecraft
Center. '
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SECTION I

INTRODUCTION AND SUMMARY

The purpose of the Food System Study conducted by Fairchild Hiller was to
identify and define characteristic concepts, performance requirements, quantitative
requirements, functional features, and engineering data for a spectrum of possible

items or systems.

Volume I of the Final Report and thé Data Book presented detail data on concept
elements. This volume compiles these data in systems assessments so as to evaluate
overall performance characteristics. Approximately 120 individﬁal basic concepts
'were studied in detail in the final study phase. Each of these concepts generated
multiple data sheets, since the quantified parameters vary as a function of mission
requirements. Over 800 data sheets, therefore, were prepared during the Interim
study phase and carried into the Final study. In order to assess this amount of
information, a computér program was developed that would synthesize‘these data

into potential food systems that would meet program requirements.

The modeling technique utilized is described in Section II of this volume. The
approach, model description, and model usage are explained to assist the designer
in taking full advantage of the capabilities and options available with the evaluation
technique. The balance of this volume of the Final Report contains the systems ‘
performance data and parametric assessments produced by the model for selected

missions.

Note: Section IV of this volume, which contains the detailed food system model

run results, is bound under separate cover due to the size of the computer print-out

sheets.
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SECTION II
STUDY APPROACH

A. OBJECTIVES

The primary objective of the food systems assessment study was to determine

feasible food systems from the potential equipments and to evaluate them. In order to

accomplish this, the following study objectives were established:

1.

4.

Determination of Potential Food Systems

The synthesis of the various admissible functional subsystems into potential
food systems which will perform all the necessary functions.

Determination of System Requirements

The determination of the total system requirements for each of the potential
food systems for each mission considered. These requirements include
installed weight and volume, peak power and energy, resupply weight and
volume, cost including both development and acquisition, input water, both
hot and cold, galley crew manhours and development risk.

Determination of Systems Performance and Costs

The determination of the total system performance and costs for each of
the potential food systems for each mission considered. The parameters
to be computed include reliability, maintainability, crew acceptance, avail-
ability and safety.

Automatic and Rapid Evaluation

The performance of automatic and rapid food system formulation and evalu~
ation with an automated evaluation model. This permits concentration of
the study's efforts on concept definition and parameter evaluation.

Automated Results Summary and Pfesentation

Automatic summarization and presentation of the results for each mission
to consist of lists of the characteristics of each admissible system, of
system ranking by selected characteristics, and of charts of selected vari-
able versus another selected variable. In addition, those systems meeting
various inputted constraints are to be automatically obtained.
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B. APPROACH

The study approach was to formulate a model which would construct and evaluate
feasible food systems from data describing potential equipments, concepts and require-
ments. The model would accept as input the requirements and performance of the
potential equipments and compute feasible system requirements and performance.
The model would be programmed for the digit al computer to permit rapid and auto-

matic usage. The following is a brief description of the results of this approach:

1. Model Inputs

The inputs to the model consist of the performance and requirement values
for each equipment. These are the values of crew acceptance, weight,
volume, and peak power requirements, cost, failure rate, operating times,
safety rate, resupply weight, resupply volume, energy requirement, crew
requirements, hot water requirements, cold water requirements, and de-
velopment risk. In addition, the data necessary to determine the possible

" functional subsystems and the mutual compatibility of the functional subsystems
are inputted. A simplified technique 1s utilized to input all the data which
define both the mutually exclusive and necessary functional subsystems.

2. Basic Model

The basic model accepts the above inputs and computes optimal compatible
systems for the mission implied by the inputs and a given optimizing per-
formance index. Each system has one functional subsystem for each
functional area and the functional subsystems selected for each system are
mutually compatible. For each system, the requirements and performance
are computed, including crew acceptance, weight, volume, peak power
requirements, cost, failure rate, reliability, repair rate, safety rate,
resupply weight, resupply volume, energy requirements, hot water re-
quirements, cold water requirements, development risk and availability.
Any subset of this group of system characteristics can be omitted from a
particular run, if desired.

3. . Evaluation Link

This program link performs the computation of all the compatible systems
which meet a given set of constraints. The constraints can consist of
values for any group of the system characteristics described under the
basic model. In addition, the compatible systems can be ordered by any
one of the system characteristics.

4, Plotting Link

This program link automatically charts the values of system characteristics
considering all of the compatible systems. Any two characteristics can be
cross plotted; thus cost versus reliability, weight versus availability, etc.
can be obtained.
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C. MODEL DESCRIPTION

The logical composition of the food systems evaluation model is shown in
Figure II~1 and is described below.

1. Input

. The model input consists of the following:

a. - For each potential equipment i, (for a given mission):

1

2)

)

9

10)

O U RN
;

The associated function for which the equipment will be used.
This 18 a number from 1 to 7, where:

- Food Provision

- Food Storage

- Food Preparation
Food Serving

- Food Consumption
- Food Clean-Up

- Food Recording

The crew acceptance rating for the equipment. This will be a
number from 1 - 8, where an 8 indicates maximum acceptance.
The symbol, Ai’ is used to denote the acceptance rating of
equipment i. :

The installed weight of the equipment, Wi, in pounds. By
definition, this weight will not include consumables which will
be included in the resupply weight, described below.

The installed volume of the equipment, V,, in cubic feet.
Similarly, this volume will not include coih:-xum:«;.bleis;°

The total power requirements for the system, P,, in watts.

The total cost of the equipment, in thousands of dollars.
This value will be the total of the &evelopment procurement,
and installation costs.

The failure rate of the equipment, A,, in failures per hour.
This value is the reciprocal of the mean time to failure, MTBF.

The equipment operating time per mission, Ti in hours.
. ?

The average rate of repair, given a failure, for the equipment,
» In repairs per hour. This value i8s the reciprocal of the mean
t me to repair, MTTR. :

The equipment accident rate, i.e., the rate of occurrences of

incidences which may result in unsafe conditions, Si’ in accidents
per hundred thousand hours.
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Figure II-1. Food System Evaluation Model - Model Description

NOISIAIQ NOILVIAY 2189 NdIY

HITTIH QUUHODHIVA



Co

€.

11)

12)

13

14

15)
16)

17)

FAIRCHILD HILLER

REPUBLIC AVIATION DIVIBION

The equipment resupply weight requirement, w’, in pounds.
This is the total resupply weight required per resupply period
including expendables and spares.

The equipment resupply volume requirement, V’,, in cubic feet.

‘This is the total resupply volume required per resupply period

including expendables and spares.

The equipment daily energy requirement, E,, in watt-hours per
day. This is the daily consumption of energy in watt-hours/day.

The crew operating time daily requirement for the equipment,
Mi’ in manhours per day. This is the value of manhours per
day required to operate and maintain the equipment.

The daily hot water requirements for the equipment, H,, in
pounds per day. This is the demand in pounds of water at
150°F per day.

The daily cold water requirement for the equipment (CW),, in
pounds per day. This is the demand in pounds of water a% 50°F
per day.

The development risk for the equipment, (DR) i This will be a
number assigned to the equipment as follows:

<.9 Major development required or development -
not feasible

<9 - .95 Broad development required

.95 - .99 Sorﬁe development

.99 - 1 Available

In any given run of the model, any subset of the above 16 equipment
characteristics may be eliminated from the analysis by designating
the characteristics which are not to be considered.

Each mission function, described in a. 1) above, 18 further divided
into subfunctions and for each subfunction, the equipments which can
satisfy the subfunction is inputted.

All, if any, incompatible pairs of equipment are mputfed. This will
automatically stop the program from forming any food systems con-
taining a pair of incompatible equipments.

System performance and/or requirement constraints can be inputted,
if desired. These can consider any subgroup of the system charac~-
teristics. Thus, cost, availability, weight, etc., values can be set
for the systems and all systems meeting these values will be determined.
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f. The performance indices for which the systems formed are to be
optimized and the number of systems to be formed for each index are
inputted. The performance index is of the form:

Index =Z W(D X char (I} where
I
W(I) = weighting factor for system éharabteristic I and

char (I) = system characteristic I.

The system characteristics can be any of the 17 system character-
istics computed by the model, including system weight, volume, cost,
availability, power, etc. Thus, typical performance indices can be
minimum weight, minimum cost, maximum availability and minimum
weight plus volume.

Formation of Potential Functional Subsystems

- For each of the 7 functions, described in C.1. above, the potential sub-

systems that can perform the function are formed. Each subsystem con-
sists of a group of equipments.

Computation of Functional Subsystem Characteristics

For each of the functional subsystems formed, the values of the performance
and requirements' characteristics are computed from the equipments in-
put values. The general equations used for each characteristic areas are as

follows: ne

a. Subsystem crew aéceptance measure, A® =Z Ai/ne where:
i=1

ne is the number of equipments in the subsystem and i is the sub-
script denoting an equipment.

b. Subsystem installed weight, w° = Z Wi
. i

é. Subsystem installed volume, v° = Zi Vi

d. Subsystem peak po@er requirement, P° = Z P;
: i

e. Subsystem mission cost, c® S C

f. Subsystem failure rate, \_ ,2\1 }

s “Ti A
g. Subsystem mission reliability, R® = r.fe where

i
Tj = mission operating time for equipment i



FAIRCHILD HILLER

REPUBLIC AVIATION DIVISION

h. . Subsystem maintainability measure, g° = 2 1

i. Subsystem safety rate, s® = 21 5y

jo Subsystem resupply weight per resupply period, W 'é= Xi w 'i
k. Subsystem resupply volume per resupply period, V ,S=Z V;
1. Sul;system daily energy requi.ren.ment, ES- = zi E,

m. Subsystem daily crew operating time requirement, M° =Zi M,
n. Subsystem daily hot water requirement, HS = X : H1
i

o. Subsystem daily cold water requirement, (CW)s = Z (CW)i
i

p- Subsystem development risk, (DR)® = II (DR),
i

Formation of Optimal Systems

Based on the inputted performance index, the optimal systems are de-
termined. The optimizing logic consists of the following:

a. For each functio’n, the subsystems are ordered according to the
selected performance index, with subsystem number 1 being the
most desirable, subsystem number 2 being the next most desirable,
etc. -

b. The group of optimal systems is then formed by creating all of the
systems from the subsystems ranked 1, 2, ... n in each functional
category. Each system consists of seven subsystems, one from
each functional category. At present, n has been set to 2, so that
27 or 128 different systems are formed whenever there are no ties
in the subsystems rankings. When ties are present, the additional
systems are formed, up to a maximum of 1950, at which point the
systems formation routine is truncated.

In this systems formation routine, each system is checked for in=
compatible equipments, and if any are present, the system is dis-
carded from further consideration.
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Computation of System Charaéteristic Values

The value of each system's performance and requirements characteristics
are computed from the functional subsystem's values, using the general

" equations given above under 3. Maintainability is not computed for the
systems; it is replaced by availability, defined as:

@ = __u®
2%+

Computation of Systems Meeting Constraints

For a given set of input constraints on the system performance and/or re-
quirements, the system meeting or exceeding these values are obtained.
Any group of constraints can be considered; for example, the systems
which have a reliability greater than R, a cost less than C, and a total
installed weight of less than W can be readily determined.

Systems Ranking

The systems are ordered by any chosen characteristic and repeated order-
ings, by different characteristics, can be readily performed. Thus, the
systems can be ranked by increasing weight, by decreasing availability,

by increasing cost, etc., successively.

Charting of the Results

Two-variable plots are obtained for any chosen abscissa and ordinate from
the group of system characteristics. Successive plots of varying abscissa
and ordinates are readily obtained. Thus, curves of weight versus cost,
volume versus energy, crew acceptance versus cost, etc., are possible
outputs of this stage.

D. EVALUATION MODEL APP LICATIONS

The evaluation model, described above, provides a versatile means of deter-

mining and evaluating the potential food systems. In particu_lar; the following are

recommended methods of employing the model.

1.

Determination of Admissible Food Systems

Direct usage of the basic model will yield the list of admissible (all
functional subsystems compatible) systems, the system composition in
terms of equipment and functional subsystems and the values of the re-
quirements and performance for each functional subsystem and system.
Inputs describing the potential equipments are needed; however, complete
inputs describing every equipment characteristic are not necessary to
obtain meaningful results. It is recommended that initial model usage in-
clude only 4 or 5 of the more critical characteristics to more rapidly de-
termine the concepts which merit further study.

.9
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Determination of System Tradeoff Data

For a given mission, direct use of the model and the plotting link will yield

- trade data and curves for the system requirements and performance values.

These are trades among the various potential admissible systems; for ex-
ample, the trade between cost and installed weight or between availability
and development risk considering all the admissible systems for a given

mission. In addition, trade data for different missions can be obtained by

" cross plotting the results of each mission. This model has been used

to develop trade data as presented in Section V, below.

Determination of Systems Meeting Constraints

For a given mission, direct use of the model will yield the particular
systems (and their requirement and characteristic values) which meet or ex-
ceed any set of characteristic constraints. This application will greatly

-assist the system designer as it will filter out all the potential systems

which exceed any predetermined limits and permit emphasis to be placed
upon only those systems within these limits.

Determination of '"Best'' Systems

The determination of the optimum system for a given mission is largely
subjective because of the difficulty of combining into one meaningful measure
the various system evaluators such as: cost, availability, weight, etc.
However, a 'best' system in a restricted sense can be determined by the
use of the evaluation model as follows:

a) For a given mission, the values of all variables except for a chosen
one which will be used as the system evaluator, are constrained.
Thus, for example, if cost is selected as the system evaluator, a
constraining value is set for all of the other characteristics.

b) The evaluation model is exercised to determine the value of the
system evaluator (cost, in the above example) for each admissible
system satisfying the constraints.

c) The system with the best value of the system evaluator (lowest cost,
in the above example) from the admissible systems meeting the
constraints is adjudged to be the "best' system for the given mission.
In the example, the system with lowest cost yet satisfying the con-
straint values of availability, weight, volume, etc. would be selected.

A repeated application of this technique, changing the system evaluator
in each application will enable the food system designer to assess the
various system options available. It is recommended that the model
be utilized in this fashion after the completion of the detailed study of
potential food system concepts.

10
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E. MODEL USE INSTRUCTIONS

The detailed instructions for using the evaluation model are given below. This
consists of the input data required, the IBM card formats for this data and a general
description of the output. The model FORTRAN card decks are supplied and the pro-
gram listings are supplied in the Appendix of this volume.

1.  Basic Program Input and Output Description

a. Input : .
1) Candidate Equipment Characteristics, namely:
“a) Study #
b) Name

c) Function ‘
d) Crew acceptance

e) Weight

f) Volume

g) Power requirements
h) Cost

i)  Falilure rate

j) Operating time

k) Maintainability rate

1) Safety rate

m) Resupply weight per resupply mission
n) Resupply volume per resupply mission
0) Energy requirements

p) Crew manhours requirements

q) Hot water requirements

r) Cold water requirements

8) Development risk

2)  Equipment composing the vaious candidate equipment lists that
can perform each subfunction

S The pairs of equipment that are mutually incompatible in the

Same system

4) The performance indices that are to be used in selecting the
systems to be formulated. '

11
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5) The IBM card formats for this data are given in Figure II -2. In this ﬁgure}

a)

b)

c)

d)

e)

f)

g)

Each required input card is described by the rows in this figure. The
riecéssary order of the cards is as indicated. A single headea arrow
signifies that the input is an integer, end-adjusted in the column of
the arrow head and.an arrow with heads at either end signifies a
floating point number requiring a decimal point in the field en-
compassed by the arrow heads or a message (title or other data) to

be inserted anywhere within the arrow heads.

IPNTG, IPPAIR, IPSYS, IPNSYS, IPEQ, and IPCNC are intermediate
print triggers such that: ‘

(1) If all are zero, no intermediate print is produced
(2) If one or more are non-zero, intermediate print is triggered from

different points in flow.

IPS@UT is a system table print trigger.

If IPS@UT = 1, then table of food system characteristics is printed

If IPS@UT = 0, then table of food system characteristics is not
printed

Mission title is input as desired and is used as mission title in Basic

Model and gets passed to both evaluation and plot links for use there.

In plot link, it gets used as plot title for plot for that case, This

card must be supplied for each mission.

NRCASE is the mission number. It is used in tables' print-out

and get passed to evaluation and plot links, This card must be

supplied for each mission,

NX is the number of characteristics not to be considered. It must
be an integer between 0 and 10. This card must be supplied for each
mission: if no characteristics are to be omitted, set NX =1 and
IDUM(I) = 10,

IDUM (J) is the characteristic number associated with omitted
Variab].e #J, (J = 1, 2, eee ) NX)’

12
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Figure II-2. Food System Evaluation Basic Model Input Format (concluded)

NOISIAIG NOIIVIAVY D178Nd43Y

HITUHUH QUHODHIVA



h)

i)

k)

FAIRCHILD HILLER

REPUBLIC AVIATION DIVISION

Where:

| IDUM (J

Reliability

Maintainability

Availability

Safety

Resupply Weight and Volume
Energy - ,

Crew Requirements

Hot and Cold Water Requirements

© o a3 v W N Yy

Development Risk

NEQPS is the number of different pieces of equipment, which must

be no greater than 200 and must be supplied for each mission.

IEQ cards give the equipment characteristics. Here:

(1) IEQ = equipment number

(2) All characteristics indicated are self-explanatory except that
X, XX, XX, XX is equipment number, used in printing table of
equipments and "EQPT. NAME" is name of equipment which is
also used in printing table of equipments

(3) The units in which the equipment characteristics are inputted
must correspond to the units for each characteristic as given
in Section C, above.

(4) If equipment characteristics are identical in a given mission
to the characterisﬁcs in the previous mission, the card can
be omitted. Thus, for all missions after the first one, the
IEQ cards inputted are only those which correspond to a change

in one or more input characteristics.

N(I) = number of sub~functions in function I, which must be no
greater than 10, If N(I ! )= 0, then all information in that card and
succeeding cards up to "NPAIRS" is set as in the previous mission,

and succeeding cards can be omitted for data relating to 1.

M(I, J) = number of equipmerit lists in sub-function J of function I,

M(, J) cannot be greater than 1‘0.

15
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IQ(I, J,K) = number of pieces of equipment in equipment list K in

sub-functioﬁ J of function I. This number cannot be greater than 10,

ICI Tkl equipment number associated with equipment number 1 of
equipment list K, sub-function J, function 1. IfIQ (I,J,K) = 0 for
some I, dJ, K, the corresponding equipment values may be inputted as

anything and are ignored,

NPAIRS = number of pairs of equipment which are not compatible;
this number must be no greater than 50, This card is required for

each mission, -

IPAIR = Pair number IPAIR of the NPAIRS of the incompatible

equipments, For repeated missions, these cards are identical to _

the IEQ cards, described in 1)(4) above. If a particular pair is

cbmpatible in a mission but was not in the previous mission, input
appropriate IPAIR value with IROW (IPAIR) = 0 and ICOL (IPAIR)
=0, ) ’

]fROW (IPAIR) = first equipment number in incompatible pair
number, IPAIR. '

ICOL (IPAIR) = second equipment number in incompatible pair
number IPAIR,

NSYSOR = number of different performance indices to be considered
in the case, This card and the following 5 cards must be supplied

for each mission.

"W(I) = weighting factor, used in performance index, to .multiply

characteristic I,

17
Perf, dndex =T W (I) x Char (I)
J=1

Where
CHAR (J)

Acceptance Measure
Weight

Volume

O A R

Power

16
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I CHAR (J)
5 Cost
6 Failure Rate
7 Reliability
8 Maintainability
9 Safety
10 Resupply Weight
11 | Resupply Volume
12 Energy
13 Crew Requirements
14 Hot Water Requirements
15 Cold Water Requirements
16 - Development Risk
17 Availability

The performance index is always minimized,

t) System table title (128 characters long) is printed at top of
each page of table of food system characteristics for that perform-

ance index.

u) A card with a 0 in the 10th column is needed after the IEQ cards for
each mission, Similarly, this card is needed for each mission

after the pairs input.
Output
The basic model produces the following output:

1) General descriptive mattevr for the output tables,
2) A table of the candidate equipment characteristics, This table provides
the following data for each candidate equipment:

aj Study serial number
b) Equipment name
~c¢) Equipment study humber
d) Function for which equipment is used
e) Acceptance measure
f) Weight
g) Volume

17



h)
i)
j)
k)
1)
m)
n)
0)
p)
q)
r)
s)
t)
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Power

Cost

Failure rate

Operating time
Maintainability rate
Safety rate

Resupply weight
Resupply column
Energy

Crew requirements

Hot water requirements
Cold water requirements

Development risk

3) A table of the candidate functional subsystems. For each functional

subsystem, the table supplies the féllowing information:

a)
b)

c)

The subsystem serial number _
The subsystem composition, i.e., the list of equipments by
serial numbers which compose the subsystem,

The values of subsystem characteristics, items 2) -d) through
t) above, with the addition of reliability,

4) The list of iﬁcompatible equipments by serial numbers.

5) A table of optimal systems by performance index, for each perform-

ance index inputted, For each system, the following information is

supplied:

a) - The system serial number

b) The system composition, i.e., the list of subsystems by serial
numbers which compose the system, .

¢) The values of system characteristics, items 2) = d) through t)

above, with the addition of reliability and availability and the

deletion of failure rate,

2. Evaluation Program Input and Output Description

a, Input

18



1)

2)
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4)
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The basic minimum (or maximum) value of each of the system
characteristics which is acceptable (constraint values), Thus; the

following values are inputted:

a) Lowest value of system crew acceptance

b) Highest value of system weight

c¢) Highest value of system volume

d) Highest value of system power requirements

e) Highest value of system cost

f) Highest value of system failure rate

g) Lowest value of system reliability

h) Highest value of system maintainability rate

i) Highest value of system safety

j)  Highest value of system resupply weight per resupply mission
k) Highest value of system resupply volume per resupply mission
1) Highest value of system energy requirements

m) Highest value of system crew manhours requirements

n) Highest value of system hot water requirements

o) Highest value of system cold water requirements

p) Highest value of system development risk

q) Lowest value of system availability

The number of systems to be obtained for each performance index and

constraint set,

The variations in the basic system characteristic constraints for
which systems are to be obtained, The constraints of up to 5 system

characteristics can be varied in a given run,

The IBM card formats for this data are given in Figure II-3, - In this
figure:

a) NCASES = The number of different missions to be processed
from tape generated by the basic model., Each mission consists
of "NSYSOR" different performance index minimizations, where
NSYSOR is transmitted from the basic model to the evaluation
model but must be known when inputting to the evaluation model

since the basic series of cards depicted on Figure II-3 must be
provided for each performance index,
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c)

d)

e)
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IP, IPV and IPO have no effect if all have zero value or left
blank, If any or all are ¥ 0, intermediate print is triggered

from different areas in program,

NTOP = The number of systems to be obtained in each table,
both for the tables with and those without constraints, The top
NTOP systems are listed, providing NTOP such systems are
available, otherwise, the number of available systems is listed,
which may be zero, "Top' here means the systems which mini-

mize the performance index established in the basic model.

CONSZ(I) = base constraint value (for varying constraints) or
fixed constraint value (for non-varying constraints) for character-

istic #1I, where:

I CONSZ (1) is
1 lowest value for ACCEPTANCE measure
2 highest value for WEIGHT
3 highest value for VOLUME
4 highest value for POWER
5 highest value for COST
6 highest value for FAILURE RATE
7 lowest value for RELIABILITY
8 highest value for MAINTAINABILITY
9 highest value for SAFETY
10 highest value for RESUPPLY WEIGHT
11 highest value for RESUPPLY VOLUME
12 highest value for ENERGY
13 highest value for CREW REQUIREMENTS
14 highest value for HOT WATER REQUIREMENTS
15 highest value for COLD WATER REQUIREMENTS
16 highest value for DEVELOPMENT RISK
17 lbwest value for AVAILABILITY
NVARCN = number of constraint parameters aliowed to vary;

NVARCN must be no greater than 5, (If NVARCN

= 0, only the basic constraint values are used)
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f) IVCON(I) = characteristic number of constraints to vary for _

variable constraint parameter number I where

IVCON(I) = 1 for ACCEPTANCE measure
IVCON{I) = 2 for WEIGHT
IVCON(I) = 17 for AVAILABILITY

g) 'DLCON (@) = increment used in varying constraint value for
characteristic number IVCON(I).

h) NVCON(I) = total number of values allowed for constraint
characteristic, number IVCON(I), which includes
basic constraint case, Hence, in general, NVCON(I)

is 2 or greater,

i) The constraint cases are run in the following order. The first
. case is the one corresponding to the basic constraints. The next
case is the one with the basic constraints except for the constraint
for the characteristic corresponding to the last IVCON that was
inputted, which becomes the basic constraint plus DLCON. The
next case considers the next increment on the last characteristic,
etc, , until NVCON casés are run, The process then repeats
with the next constraint on the characteristic corresponding to
the next to last IVCON inputted, going through the variations on
the last IVCON again, This continues until II NVCON(I) are run,
I ‘

i) A two-part title must be provided (on two cards) for each case;
the order must be the same as the order of cases as run
(described above), If NVARCN = 0, only the first 2-part title
is inputted,
b. Output |

The evaluation model provides tables of systems and system characteristics
for each performance index, as selected in the basic model, and for each of the con-
straint sets selected, The number of systems obtained in each table are equal to the

amount inputted as described above, and the entries in each table are ordered by the
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performance index with the optimal syste‘m appearing at the head of the table, For
each system, the table gives the identical information as described above for the
systems output of the basic model, Thus, for example, tables of the 10 minimum
weight systems, 5 minimum cost systems, 15 systems with maximum availability as
well as tables of the 10 minimum weight systems where systems' volume is less than
100 cubic feet, can be obtained,

3. Plot Program Input and Output Description

a. Input

1) The number of plots required for each performance index (from the

basic program) and the ordinate and abscissa for each plot,

2) The IBM card formats for this data are given in Figure II-4. In
this figure:

a) NCASES = number of cases to be processed from tape generated
by basic model (each case treats several performance

indices)

b) IP, IPP, IPPLOT - have no effect if all are set to zero or left
blank; if one or more are not zero, then intermediate print is

triggered from different areas of program,

¢) Auxiliary Title No, I - 36 (or less) characters, Title inputted
for printing in upper right hand corner of each plot for perform-
ance index #I, (I=1, 2, .., NSYSOR).

d) (NPLOTS)I = Number of plots to be generated for performance
index No. I, (I=1,2, .., NSYSOR).

e) (IABSC)IJ = The characteristic number, (see g) below), for the
abscissa of plot #J for performance index I (I =
1, 2, .., NSYSOR; J =1, 2, .., (NPLOTS),)

f) (IORD)IJ = The characteristic number, (see g) below), for the
ordinate of plot #J for performance index I (I =
1,2, ...., NSYSOR; J =1, 2, ..., (NPLOTS), )

23



Ve

NOISIAIQ NOILVIAY DI118Nd3H

HITNHH QURDHIVS

v PROBLENS
INPUT CODE SHEET
CODER: DATE: PAGE:
2[3{u{5(6]|7({8]9 muunjmn1617m192021m232u2526272326303132333*3536373339'0041'&2%%%%»7%'49505152 535‘*5956575§996061626364656661656910717273N757577
NICIA § BS N P PP pR1bT
AUXILIARY| TIT|LH # 1
NPLOTS);
IABSC), 3 (9RD). :
B5), | 5| [igrb)],
! . p . ) /| | This gel of daitdg ip yéquirqd
B$0), )| |apHD], [w hare|Nl=(NPLOTS) J "| |fér leacH of the| NCASES chsps
LAUKILIARY |TiT1H #2 N ’ ! trang 1L9cf~onB£sichﬁ=1
(YPLATE) > \ where epch ¢agpe|treats SEV‘IWil
] prformance ihdlces,
@ABSC)LA—+ ORD),; pprio] di
IABSC)ho 2 Do
(ARSC)2 N (FRD)] | | |1 [wheke| N |=| (v@LDTS), | ] !
i
—AlURILUIARY |7 ITlLE |4 M > "
NPLOTS [w'\p e SYSOH = nfuxbdr
B$C (IZRD F | lof| pprfo?mancy ikdicds f
1 2 foric. stabl in b
: Bisic | Mode] i .
I A 9 [/
B$C), 1 @GR | -7 whdrq |N| 5 (NPLOTS),f |

.

Figure II-4. Food System Evafuation, Plot Model Input Format




FAIRCHILD HILLER

REPUBLIC AVIATION DIVISION

g) Characteristic numbers in plot which are defined by:

Character Number - " Description
1 ACCEPTANCE measure
2 WEIGHT
3 VOLUME
4 POWER
5 COST
6 RELIABILITY
7 SAFETY
8 RESUPPLY WEIGHT
9 RESUPPLY VOLUME
10 ENERGY
11 CREW REQUIREMENTS
12 HOT WATER REQUIREMENTS
13 COLD WATER REQUIREMENTS
14 DEVELOPMENT RISK
15 AVAILABILITY

b. Output

The plot model provides a chart corresponding to each inputted plot. In
addition, a listing is provided for each chart, indicating the abscissa value, the system

number and the system composition in terms of its subsystems for each plotted point,
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SECTION III

FOOD SYSTEMS ANALYSIS

A, SCOPE

The evaluation model, described above, was used to synthesize and analyze
food systems for the equipments studied under this contract and for the following

space missions:

TABLE II-1. MISSIONS DEFINITIONS

Resupply Crew  No, of . H20 Wet Food
Mission # (Days) Size_ Sittings Balance Mix
1 14 6 1 20/80% B
2 14 6 1 20/80% o
3 14 6 1 60/40% B
4 14 6 1 60/40% Y C
5 14 6 1 85/15% B
6 14 6 1 85/15% c
7 14 12 -1 20/80% B
8 14 12 1 20/80% C
9 14 12 1 60/40% B
10 14 12 1 60/40% C
11 14 : 12 1 85/15% B
12 14 12 1 85/15% C
25 90 6 1 20/80% B
26 90 6 1 20/80% C
27 90 6 1 60/40% B
28 920 6 1 60/40% C
29 90 6 1 85/15% B
30 90 6 1 85/15% C
31 90 12 1 20/80% B
32 90 12 1 20/80% C
33 90 12 1 60/40% B
34 90 12 1 60/40% C
35 90 12 1 85/15% B
36 90 , 12 1 85/15% C
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For each mission, systems were synthesized for various performance indices
and under various constraints, In addition, selected charts were made using the

plotting model,

The concepts and equipment characteristics were obtained as described in
Volume I of this report. The mission subfunctions and the equipment groups that
could perform each subfunction for each mission are given in Table III-2. The remainder

of the inputs are given with each model run in Section IV, (under separate cover),

B. GUIDE TO MODEL RUNS (Section IV)

Section IV contains the basic and evaluation model results for missions 1-12 and

25-36. For each mission, the‘following data is pfesented:

1, A table of the candidate equipments that could be used in the food systems
for that mission, and the performance and réquirement charactéristics of
each equipment,

2. A table of the candidate functional subsystems, with their characterlstlcs
and composition,

3. An ordered table of the top 20 optimal food systems system characteristics,
optimized as the minimum of the sum of weight, volume, resupply weight
and resupply volume, with no constraints. The table number on this table
(and on the following ones) follows the format x - y - z where:

X .= mission number
= abbreviation for the optimizing performance index
Z =

constraints indicator
Thus, these tables are M-WVRR-1,
4. Tables M=WVRR-1 through M-WVRR-8 where each table gives the
. ordered top 20 optimal food systems and the system character-

istics, optimized as the minimum of the sum of weight, volume, resupply
weight and resupply volume with constraints as follows:
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TABLE II-2. SUBFUNCTIONS AND EQUIPMENT LISTS

83 98ed

FUNCTION SUBFUNCTION MISSIONS EQUIPMENT LISTS
No. Name No. Name List No.
1.0 Food 1.1 Food Types All 1.1.1 Food Mix
2.0 Storage 2.1 Frozen Storage All 2.1.1 Space Radiation Freezer
2.1.2 Thermal Freezer
2.1.3 Turbo/Compressor Freezer
2.2 Refrigerated Alll 2.2.1 Water Sublimation Refrigerator
Storage ) 2.2,2 Space Radiation Refrigerator
2.2.3 Thermal Refrigerator
2.2.4 Turbo/Compressor Refrigerator
2.3 | Stable Storage All 2.3.1 Ambient Storage, Rigid
2.3.2 Ambient Storage, Flexible
3.0 Preparation 3.1 | Food Heating and All 3.1.1 Hot Air Oven
Warming 3.1.2 Self Heating Pack
3.1.3 Microwave Radiation Oven
3.1.4 Hot Air Radiation Oven
3.1.5 Heated Food Tray
3.2 Powered All 3.2.1 Food Warming Plate, Reconstitution Machine,
Preparation Cold Display Cabinet
3.3 Preparation All 3.3.1 Preparation Counter
Counters 3.3.2 Powered Counter
3.3.3 Fold-Away Counter
3.3.4 " Preparation and Serving Counter
3.4 Snack Dispensers All 3.4.1 Snack Bar
3.5 Storage and Dis- All 3.5.1 Food Dispensing Cabinet
pensing Cabinets 3.5.2 Food Storage Cabinet.
3.5.3 Self Storage Cabinet
. 3.5.4 Automatic Storage Cabinet
3.6 Preparation 1-6, 25-30 | 3.6.1 Hand Kneeding, Hot Food Tongs, Clam Shell
Utensils Device, Scoop, Utility Shears, Spatula, Food Chopper
3.6,2 Hot Food Tongs, Clam Shell Device, Scoop, Utility
Shears, Hand Mixer/Blender, Spatula", Food Chopper




TABLE III-2. SUBFUNCTIONS AND EQUIPMENT LISTS (Cont'd)

FUNCTION SUBFUNCTION MISSIONS EQUIPMENT LISTS
No. Name No. Name List No.
7-12, 31-36 | 3. 6.1 Mechanical Kneeder, Hot Food Tongs, Clam Shell
Device, Scoop, Utility Shears, Hand Mixer/Blender,
Spatula, Food Chopper
3.7 Debris Entrainment All 3.7.1 Controlled Spillage Module
3.8 | Réstraints All 3.8.1 | Waist Restraint
3.9 Food Transport 1-6,25-30 | 3.9.1 Mechanical Rail TranSport Net-Type Bag, Food
Handling Tongs
7-12,31-36 | 3.9.1 Mechanical Rail Transport Dolly Guide Cart, Net-
Type Bag, Food Handling Tongs, Food Transport
Conveyor
3.9.2 Mechanical Rail Transpoxrt, Dolly Guide Cart,
Netf-Type Bay, Food Handling Tongs, Magnetic
s Conveyor
fa | 4.0 | Serving 4,1 Serving and Storagd All 4.1.1 Self Service, Tray/Rail Conveyor, Storagé Rack
‘:D ' 4,1.2 Self Service, None (eat in galley), Storage Rack
© 4.1.3 Steward Service, Tray/Rail Conveyor, Storage Rack
4,1.4 Steward Service, Tray Rack/Rail Conveyor
5.0 Consumption 5.1 Food Restraint All 5.1.1 Recessed Tray, Cohesive Food, Positive Displace-
ment Drinking Device
5.1.2 Spiked Ribbed Tray, Cohesive Food, Positive Dis-
placement Drinking Device
5.1. Recessed Tray, Bite Sized Food, Positive Displace-
ment Drinking Device
5.1.4 Spiked Ribbed Tray, Bite Sized Food, Positive Dis-
placement Drinking Device _
5.1.5 Covered Tray, Positive Displacement Drinking Device
5.1.6 Covered Tray, Drinking Cup
1-6 5.1.7 I_’ackage Containment, In-Package Liquid Restraint
7-12, 25-36 | 5. 1 7 Spiked Ribbed Tray, Bite Sized Food, In-Package

Liquid Restraint.



TABLE I-2. SUBFUNCTIONS AND.EQUIPMENT LISTS (Cont'd)

. 08 98ed

FUNCTION SUBFUNCTION MISSIONS EQUIPMENT LISTS
No. Name No. Name List No.
5.2 Dining Utensils All 5.2.1 Knife, Spoon, Fork
and Equipment 5.2.2 Disposable Knife, Disposable Spoon, Pisposable Fork
Restraint 5.2.3 Magnetic Knife, Magnetic Spoon, Magnetic Fork
5.2.4 Combination Spoon/Fork, Combination Knife/Fork/Tong
5.2.5 Disposable Spoon/Fork, Disposable Knife/Fork/Tong
5.2.6 Magnetic Spoon/Fork, Magnetic Knife/Fork/Tong
5.3 Personnel All 5,3.1 Stomach Support Restraint
Restraint ' 5.3.2 Lap Restraint ‘
6.0 Clean-Up 6.1 Galley and Dining All 6.1.1 Hand Vacuum, Guided Vacuum, Disposable Wipes,
Area Cleaning Astrovac :
6.1.2 | Hand Vacuum, Guided Vacuum, Reusable Wipes, Astrovac
6.2 Wipes All 6.2.1 Disposable Wipes Dispenser, Impregnated Wipes Dis~
Management penser, Receptacle_—Temporary Wipes, Temporary Re-
. . usable Wipes Storage, Disposable Utility Wipes Dis-
penser '
6.2,2 Reusable Wipes Dispenser, Impregnated Wipes Dis-
penser, Receptacle-Temporary Wipes, Temporary
Reusable Wipes Storage, Reusable Utility Wipes Dis-
penser
6.3 | Tray All 6.3.1 Tray Return-~Hand Carriage
Management 6.3.2 Tray Return-Rail System
6.3.3 Tray Return Carrier
6.4 Debris All 6.4.1 Temporary Debris Storage, Debris-Hand Transport
Management 6.4.2 Temproray Debris Storage, Debris~-Push Transport
6.5 Utensil Cleanup All 6.5.1 Galley Sink, Automatic Dishwasher-Dryer
6.6 Stowage All 6.6.1 Si:owage of Equipment .
7.0 Inventory 7.1 Inventory All 7.1.1 Inventory Syétem*
* Not Studied - Artifical fpr Model
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TABLE III-3

Constraints .
_ Resupply Resupply Crew
Crew Weight Volume Power Cost Weight Volume Req.

Table Accept. (Lbs) (Cu Ft) (Watts) (KDol) (Lbs.) (Cu Ft) (MH/D)
1-6-WVRR-1 6 650 100 35000 11000 500 30 35
1-6-WVRR-2 6 650 100 35000 11000 500 30 50
1-6-WVRR-3 6 650 150 35000 11000 - 500 30 35
1-6-WVRR-4 6 650 150 35000 11000 500 - 30 50
1-6-WVRR-5 6 750 100 35000 . 11000 500 30 35
1-6-WVRR-6 6 750 100 35000 11000 500 30 50
1-6-WVRR-7 6 750 150 35000 11000 500 30 35
1-6-WVRR-8 6 750 150 35000 11000 500 30 50
7-12-WVRR-1 6 850 150 40000 11500 850 45 45
7-12-WVRR-2 6 850 150 40000 11500 850 45 50
7-12-WVRR-3 6 850 200 40000 11500 850 45 45
7-12-WVRR-4 6 850 200 40000 . 11500 850 45 50
7-12-WVRR-5 6 900 150 40000 11500 850 45 45
7-12-WVRR-6 6 900 150 40000 11500 850 45 50
7-12-WVRR-7 6 900 - 200 40000 11500 850 45 45
7-12-WVRR-8 6 900 200 40000 11500 850 45 50
25-30-WVRR-1 6 650 100 35000 11000 3000 135 35
25-30-WVRR-2 6 650 100 35000 11000 3000 135 50
25-30-WVRR-3 6 650 200 35000 11000 3000 135 35
25-30-WVRR-4 6 650 200 35000 11000 3000 135 50
25=-30-WVRR-5 6 850 100 35000 11000 3000 135 35
25-30~-WVRR-6 6 850 100 35000 11000 3000 - 135 50
25-30-WVRR-7 6 850 200 35000 11000 3000 135 35
25-30-WVRR-8 6 850 200 35000 11000 3000 135 50
31-36-WVRR-1 6 1150 150 40000 11500 6000 300 45
31-36-WVRR-2 6 1150  150. - 40000 11500 6000 300 60
31-36-WVRR-3 6 1150 250 40000 11500 6000 300 45
31-36~WVRR-4 6 1150 250 40000 11500 6000 300 60
31-36-WVRR-5 6 1250 150 40000 11500 6000 300 45
31-36-WVRR-6 5 1250 150 40000 11500 6000 300 60
31-36-WVRR-7 6 1250 250 40000 11500 6000 300 45
31-36-WVRR-8 6 1250 250 40000 11500 6000 300 60

5. Tables M-WV-~0, where each table gives the ordered top 20 optimal food
systems and the systems characteristics, optimized as the minimum of
the sum of weight and volume, with no constraints,

6. Tables M-WV-1, where each table gives the ordered top 20 optimal food
systems and the system characteristics, optimized as the minimum of
‘the sum of weight and volume with constraints identical to M~WVRR-1
(above in Table II-3),

7. Table M-W-0, where each table gives the ordered top 20 optimal food

systems and the system characteristics, optimized for minimum weight
with no constraints,
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Tables M-W-1, where each table gives the ordered top 20 food systems
and the system characteristics optimized for minimum weight with con-
straints identical to M=WVRR-1 (above in Table II-3).

Tables M~C-0, where each table gives the ordered top 20 food systems
and the system characteristics optimized for minimum cost with no
constraints,

Tables M-C-1, where each table gives the ordered top 20 food systems
and the system characteristics optimized for minimum cost with con~
straints identical to M~-WVRR-1, (above in Table II-3),

Tables M-V-0, where each table gives the ordered top 20 food systems
and the system characteristics optimized for minimum volume with no
constraints,

Tables M-V-1, where each table gives the ordered top 20 food systems
and the system characteristics optimized for minimum volume with con-
straints identical to M~WVRR-1 (above in Table II-3),

In all of the model runs, it was assumed that the following pairs of equipments

were incorﬁpatible; i, e., it would not be feasibile and/or desirable to have any one

or more of these pairs in a food systems. These pairs are:

I N I

Tray/Rail Conveyor ~Tray Return, Hand Carridge
Tray Rack/Rail Conveyor' ~Tray Return, Hand Carriage
Storage Rack —Tray ReturnRail System

Tray Rack/Rail Conveyor - Tray Return Rail System
Tray/Rail Conveyor - Tray Return Carrier

Storage Rack - Tray Return Carrier
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SECTION IV

Food Systems Data

Section IV, which consists of the food system model run results, is supplied
under separate binding.
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SECTION V
SYSTEMS ASSESSMENTS

A. SUMMARIES _

The results of the system synthesis study, as given in the IBM runs of
Section IV, are summarized in Tables V-1-1 through V-1~24 and Tables V-2-1
through V-2-17. 4 : »

Tables V~1-M give the optimal 5 systems for each mission for the per-
formance index, min (\Neight_ plus volume plus resupply weight plus i'esupply
volume), both for no constraints and for a basic set of constraints, as noted on
the tables. The particular equipment which compose each system are noted as
well as the model system serial number.

Tables V-2-X give the optimal system by subsystems for each mission for .
the various performance indices and constraint sets. For each system, a selected
set of system characteristics are given. )

The following conclusions are derived from these summary tables and from
the complete data:

1. For each mission, the most sensitive system characteristics are crew
acceptance, crew requirements, resupply weight, and resupply volume,
weight and volume. The least sensitive characteristics are reliability,
safety, water requirements and availability. Because of the very high
values of availability that were achieved with all systems, the measure
is virtually meaningless. '

2 For each mission, the performanée index, min (weight and volume
and resupply weight and resupply volume) appears to be superior than
any of the others studied. The characteristics of the optimal systems
fsynthes_ilz_ed with this index are as good or better, in general, than
those obtained with any other index. Thus, for example, the costs of
the optimal systems obtained with this index are almost as low as the : -
costs of the minimal cost systems obtained with the minimum cost index.

3. For each mission, a method of selecting a system is to determine a
meaningful set of constraints and to choose the optimal system based
on these constraints and on a performance index. Thus, if the set of
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Function

" Preparation

Consumption

Clean-up

" FAIRCHILD HILLER
REPUBLIC AVIATION DIVISION

basic constraints and the min (weight and volume and resupply

weight and resupply volume) performance index are assumed, the
systems to be selected for each mission are given in Tables V-1-1
through V-1-24 in column 1 under ''Basic constraints. " '

There are close similarities in the group of missions 1-6, in the
group of missions, 7~12, in the group of missions 25-30, and in the
group of missions 31-36. In each group, only the diet water balance
and food mix vary and the net result is that the optimal system is
identical within each group. (It is noted that the subsystem serial -
numbers are newly established for each run of the evaluation model
and that a given subsystem number on one mission does not nec~
essarily correspond to the same subsystem as on another mission.
Thus, in Tables V-2-1 through V-2~17, the repetition of subsystem
numbers across missions does not necessarily indicate identical
subsystems. However, because of the manner in which the model was
inputted, there is numerical subsystems correspondence within mission

groups, as above. These same comments are true for the system

numbers on Tables V-l—M);

The optimal system composition differences among the various missions

considered are relatively minor. They are summarized below, for the

optimal system based on the index of min (weight and volume and re-

supply by weight and resupply volume) with no constraints.

Missions 1-6

Hand kneading

Missions 7-12

Missions 2530

Kneader, mechanical Hand kneading

Missions 31-36

Kneader, mechanical

Net type bag Mixer=-blender Net type bag Mixer-blender
Fd. handling Food transport Food handling Food transport
trays conveyor trays conveyor

Dolly guided cart Dolly guided cart
Package Tray/spiked/ Tray/spiked/ Tray/spiked/
containment ribbed ribbed ribbed

Bite sized food Bitesized food Bite sized food

- Dispenser- Dispenser=-utility Dispenser- Dispenser, utility

utility wipes, wipes, disposable utility wipes, wipes, reuseable
disposable ' reusable
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6. The characteristics of the optimal systems among the various missions
considered Varied considerably for the characteristics of weight,
volume, cost, resupply weight, -resupply volume and crew reqﬁire—
ments, For the performance ihdex, min (weight and volume and re-

supply weight and resupply volume), the variations were as follows:

. Mission :
Characteristic : 1 7 ' 25 31
Weight (Ibs, ) 595,4 819, 3 656,1 1244
Volume (cu. ft,) 95,7 - 140.1 162,5 238, 6
Cost (thousand dollars) - . 10431 - 11331 10457 11336
Resupply Weight (1bs, ) -416,1 797.0 2622, 9 5035, 4
Resupply Volume (cu, ft,) - 20,35 39.32 125,94 243, 36

Crew Requirements (Manhr/day) 46 59, 3 49,3 59, 3

It is apparent that increasing thé _cfew-size and the resupply period
has a significant effect on these ‘ch'araé‘teristics, with crew size being

the more critical one,

B, TRADE~-OFF CHARTS

The evaluation model automatic plotting routine was used to produce charts »
of crew acceptance versus weight and crew acceptance versus volume for each mission
for the performance index, min (weight and volume and resupply weight and resupply
volume), These charts are presented in Figure V-1 through V-48,

Each point of these charts represents a food system as indicated on the
chart and on the corresponding system composition table, The numbers on the sys=
tem composition table represent the functional subsystems as defined in Section IV

for each particular mission,
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1-1 ~ MISSION - 001
EQUIPMENT INDEX = MIN (WT +VOL +RES WT +RES VOL)- INDEX = MIN (WT + VOL)
STUDY ‘;SERIAL NAME NO : BASIC* NO BASIC *
NO. NO. ' CONSTRAINTS CONSTRAINTS CONSTRAINTS ' CONSTRAINTS
1 12 :3:4 -5 1| 1 - 213 .4 5 1 2 '3 4 :5 : 1y 21 31415
T _ . Syptem Numpher . j 3 5119 ;57 99 i3 6119 67§ 109 1201 195{273(267 207 |{ 217 | 211 289{283]223
1,1,1 1 Food Mix X [ x:xy; x -x x !'x | x ! x| x X !X |x Ix {x P x Ix x| x}.x
2.1, 4, 4 Spc Rad. Freezer X | xix.{ x |ix X | X | X X ]1'X X X {x |x Ix L x Ix I x1x] x
2,1, 7, 5 Thermoel Freczer i '
2.1,8, 6. Treezer, Turb/Comp
2. 2.4, 7 Wat, Sub. Refrig ' { H
2.2.6, 8 Sp Rad. Refrig. : |
2,2.17. 9 Thermoel, Refrig xIx]x I x }:x xIxIxlxlx x Ix Ix Ix I x x Ix1x]lx]x
2.2.8, 10 Refrig, Turb/Comp E . :
2.3.1, 11 Amb, Stor, - Rigid . X X
2.3.2, 12 Amb, Stor, ~ Flex, x| x|x | x], = X [x |x | X X |x |x ix | x x Ix | x | x|/ x=t
3.2.1, 15 Hot Air Oven A
3.2, 6, 16 Sclf-Heating Pack x| x|x | x} x X X | X XX X |x Ix |[x 1x X Ix I x{x| x
3.2,13, 17 Micro/Radiant Oven -
3.2, 14, 18 Hot Air/Rad. Oven
3.2,15, 19 Heated Food Tray ,
3.2, 1, 20 Food Warming Plate x| xlx | x| x X {x |x Ix1x X {x Ix Ix |x X |xl1xix] x
3. 3.2, 21 Recongtitution Mach, X xlx 1 x1Xx X {x |x X 1x X 11X Ix X 1x X Ix | x1x] X
3.3.3, 22 1 Cold Display Cab, x ! x]x | x] x X 1x Ix Ix1x X |x Ix Ix 1x x |x IxFx}l x
j .
3.4,1, 23 . Prep, Counter
3.1.2, 24 Counter with Power
3.4. 3. 25 Fold Away Counter X x{x | x| x | X X |x Ix X X Ix X Ix | x X {X x| x1 x
3.4.4 26 Serv Cart Count, Top ‘ ’
3.4,5. . 27 Prep, &Serv, Count, _ - ;
3.5.1, 28 Snack Bar x| x|{x | x| x | X | X {x | X | X x {x jx [Ix.Ix X x| x| x} x
3,6.1, 29 Id. Dispens, Cab, o ‘
3.7.1, 20 | Fd. Stor. Cab, - ,
3.7.2, 31 Sclf=Stor. Cab, X| x{Xx 1 x| X X [ X |X | X | X X {x |x Ix IX X Ix | x| X1 X
3.7.3 32 Auto Stor, Cab, ' '
3.8.1, 33 Kneader-Mech,
3.8.2, 34 Hand Kneading X | X X X X X X 1x X X X _X

* Baslc Constraints = CR. ACC 26, WT S 650 Ibs, Volume <.100 C. F, Power < 35000Watts, Cost < $11 million, Resupply Wt <500 lbs,
Resupply Volume %30 C, F, Crew Req. =35 manhours/day.
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8¢ a3vd

TABLE V-1-1 (Cont'd) : MISSION-~ 001 .
EQUIPMENT INDEX=MIN (WT + VOL +RES WT +RES VOL) ___INDEX = MIN (WT + VOL)
STUDY |SERIAL " NAME NO - BASIC* NO : BASIC *
NO. NO. . CONSTRAINTS - - _CONSTRAINTS CONSTRAINTS CONSTRAINTS
' _ 112131415 1i213/415 1} 2131415 112} 31415

- 3.8.3, 35 Hot Fd, Tongs x Ilxt x¥t x| x x_ sdx ix |lxlx x Ix IxlIx]x x Ix Ixixtx
3.8.4, 36 - Clam Shell Device X X X X X x X X X X X X x | x X x X < x |- X
3.8.7. 37 - Scoop x | xU x! x! x ix X v X | x| x X iIx |x|x!x x IxIxtx] x
3.8.9, 38 Utilitv Shears X X{ x|} x5y x X X 1x X] X X 1x X 1 x X X X Ixtx] x
3.8.10, 39 Hand Mixer-Bleader ' X , X X ‘ x | x x 1 x
3.8.11, 40 Spatula x I x1{ x}j x! x .ix X I x| x! x X X 1x ] x] x X Ix ixix] x
3.8.12, 41 Food Chopper Xx I xt x) x! x ix x !1x | x| x X Ix | x| x1 x X Ix |x ! x| x
3.9.1, 42 Cont, Spill, Mod. X x| x X x x X X! x X X {x X1 x| x X Ix Ilx ixix

- 3.10, 3, 43 Waist Restraint x | x1 x| x! x x X x|l x1 x  Ix Ixlx! x x Ix Ixix| x
3,11,1, | 44 Fd. Xport Conveyor _ i ; !
3.11.2. | 45 Mag, Conveyor g
3.11,3, 46 Mech, Rail Xport - X 1 x! x§ x§ x !'x X | x| x| x X jx I x| x'x X |x lx x| x
3.11,4, 47 Dolly Guided Cart - - i - b : !

-3.11, 5, 48 "} Net Type Bag X x} x| xt x ;'x x Ixtx! x¥ x Ix1x! x] x X 1x !'x tx] x
3,11, 7, 4% - 1 Fd, Handling Tongs x 3 x! o x! x} o x ix Ix |x]x! x] xIx!lxlx]x x Ixdxtixlx
4,11, 55 Self Service dx [ x| xI x{ x ¢ Cox Ixbxl xt x
4,1, 2, 56 ° Steward Service 1 Sx txtPxl x1 x1 ' . x 1x - xixl x
4.1,3, 57 Tray/Rail Conveyor ' Y ’ ~ - '

4,1, 6. 58 None (eatingalley) X | x| x{ x}] x ! X Ix}ix]1x1x

4,1,7 59 Tray Rack/Rail Con, . - . iix x | x| x| x x Ix Ix Ix]x
4,2.1, 60. Storage Rack x P xb x| xj x ,_1 x Ixi x|l x| x ‘

5.4, 1L 65 I'ray/Recesses i

5.4, 3% 66 . Tray/spiked, ribbed ' T

5.4, 4 67 Cohesive Focod - N
5.4, 5 G8 Bite sized Food ' _

5.4.6 - 69 Package Contain, - - X | x] x| xI x i x X x| x| x X {x)1 x| x| x X |x |x Ixtx
5.4, T 70 | Coverced Tray : : ‘

5.4,1L | 71 Iidible Coating : i : 5 S
5.5, 2, 72 Pos. Dis. Drink L

5. 5. 2, 73 Drinking Cup i .

5. 5. 3. 74 In~Pack, Liq. Rest, x1x) x{ xI x Ix. ix}{x =x{ x| x{ix| x! xit x x Ix ¥vx ix] x

* Baslc Constraints = CR. ACC 26, WT < 650 Ibs, Volume s 100 C. E., Power S 35000Watts, Cost € $11 millioy Resupply Wt < 500 Ib,
Resupply Volume < 30 C, F, Crew Req. = 35manhours/day.



OPTIMAL FOOD SYSTEMS SUMMARY
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TABLE Vv-1-1 (Cont'd) MISSION - 001 .
EQUIPMENT INDEX =MIN (WT +VOL+RES WT +RES VOL) INDEX = MIN (WT + VOL)

STUDY |SERIAL NAME NO BASIC* NO : BASIC *

NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS CONSTRAINTS
' _ 1 {2} 3] 415 L 21 314115 1412 |3 }4 11, 2431415

5.6. 2, 75 . Knife X | x X| x

5.6, 2, 76 Spoon X | x X| x

5. 6. 2, 77 Fork - X | X X| x

5, 6. 3. 78 Comh. Spoon/Fork x| x X X X X X

5. 6, 3, 79 Comb, Knife/Fl/tong x| x X X X X X

5,6.4, 80 Knile, Disposab’e X X X X

5. 6. 4, 81 Forls, Disposahle X X X X

5,6.4, 82 Spoon, Disposalile X X X X

5. 6.5, 83 Spork, Disposable X X X X

5.6, 5, 84 Disp Comb kn/[/t X X X X
. 5.8.1, 85 Magnetic Knife

5.8.1, 86 Spobn, Magnetic

5.8.1, 87 Fork, Magnetic

5.8.1. 88 Sporiz, Magnetic

5.8, 1, 89 Comb k/f/t. Mag, -

5.9.3. 90 Stom, Supt, Restr,- X{ Xpx X X X X Xi x X X X X { X X x| xt xf x
- 5.9.38. 91 Lap Restraint

6.1,2, 101 Hand Vacuum x{ xIx] x X X X4 x| xj x X |x §x | x x§ x{ x1 x§ x

6.1,3. 102 Guided Vacuum x| xIx{ x X X x| x| x| x x Ix x| x x| x§ x| x}] x

6,1, 7, 103 Disp. Wipes Clean X xIx! x X X x| x| x|} x x §Ix x| x x| x| x| xt x

6.1, 8, 104 Reuscable Wipes Cl1, , .
6.1,10, 105 Astrovac X§ X x| x X X x| x| x| x X Ix (x{Xx x| x| x| x{ x

6.2.1, 106 Dis. Wipes Dispen, x| xPxX| X X X x| X} x{ X X Ix Ix§{x X | x| X} xX{ X

6.2.2, 107 Reuse, Wipes Disp,

6.2, 3, 108 Imprg, Wipes Disp, x| xf x| x X X X x] xg x X 11X XX X1 X1 X4 X X

6.2.4. 109 Reccp. ~Temp, wipes x] X X}| X X X xf x| x| x X [x x| x x| x] x] x x

6.2, 8. 110 Tray ret,, Hand Carr, | xf x| x| x X X Ix Ixix

6.2.9, 111 Tray Ret Rail Sys, .

6.2,10, 112 Tray Ret Carricr X Xy Xj X} X X1 xy x} x1 x

6,3.1, 113 Temp Reuse Wipe Stor. | x X{ x X X X{ x] x} x X [x x| x X| x| x X

6.3.2, 114 Temp Debris Storage X} xt x| x x !l x x} x| xf x X |x x| x x| x} xf x{ x

6.3.17. 116 Push Debris Xporter )

* Baslo Constraints = CR., ACC 26, WT =650 1lbs,

Rcsupply Volumo S 30 C.F, ‘Crew Req. <35 mnnhours/«lay.

Volume 100 C, F.>, Power < 35000 Watts, Cost < $11 million, Resupply wt =< 500 The
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TABLE V-1-1 (Cont'd)

OPTIMAL FOOD SYSTEMS SUMMARY
MISSION - 001

. : EQUIPMENT JNDEX =MIN (WT +VOL+RES WT +RES VOL) INDEX = MIN (WT + VOL)

STUDY |[SERIAL .NAME NO BASIC* NO : BASIC *

NO. NO. . CONSTRAINTS ; CONSTRAINTS | CONSTRAINTS CONSTRAINTS
_ 1 12 13 {4 15 ] 1 )2 |3 (4 |5 1 12 1314 12131415
6. 3,11, 117 Galley Sink X |x x| x] x X x| x|x X X x| x| x| x x{x {x | x
6,3,.13,° 118 Auto Dish WaSh7D[‘L X X X X X X X x |x X X X X X X x| x X X
6.3.14, 119 Disp-Ut. Wipes-Disp. Ix }x Ix { x| x X x| xlIx |x X x |x! x| x xIx I x 1x
6, 3,15, 120 Disp-Ut, Wipes-Reuse,

6,3,16, | 121 Stowage of Equin, x {x Ix Ixl x lix x| x x X x I xt x! x xIx Ix 1 x
6. 3. 6. 115 Hand Debr, Xporter X X X X1l x JE X X ¥ xIx X X X X X x1x X X
7.1, 1, 125 Inventory X §ix Ix I x| x u X X | xx X X X 1x! x| x X|x-1x | x

* Basio Constraints = CR ACC 26, WT S g50 Ibs Volume < 100 C, F,, Power <35000 Watts Cost s$11 million:, Resupply Wt <500 Ib

Resupply Volume <30 C.F, Crew Req. < 35 manhours/day.
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' , OPTIMAL FOOD SYSTEMS SUMMARY
TABLE V-1-2 "~ MISSION - 002

EQUIPMENT INDEX=MIN (WT +VOL +RES WT +RES VOL) INDEX = MIN (WT + VOL)
STUDY SERIAL NAME NO DBASIC* NO BASIC *
NO. NO. CONSTRAINTS - CONSTRAINTS CONSTRAINTS. ' CONSTRAINTS
1 12:3:4- 5 ; 1:213 ;4 5 1 2 '3 4 5 ;112131415
o _ . . Syptem Nunpher . 3 6119 57 ; 13 13 161319 67 j 109 1201.195 P73 267 ;207 |;217 [211}289 P83 {223
1,1,1 1 Food Mix X X:iX ;X! x X X X X X XX X X X i x X X X X
2.1, G, 4 Spc Rad. Freezer x | xix | x| X:ix |x |[x Ix i x Ix Ix1x]x
2.1.7, 5 Thermoel Freezer H )
2.1,8, 6 Freezer, Turb/Comp 1
2.2.4, 7 Wat. Sub, Refrig. { )
2.2.6. 8 Sp Rad. Refrig. [
2,2, 7, 9 Thermoel, Refrig XIxlIxlx}ix X X 1x |x1x Xlx Ix Ix {x X Ix|lx x| x
2.2.8. 10 Refrig, Turb/Comp :
2,3, 1, 11 Amb, Stor, -~ Rigid ) X
2.3.2. 12 Amb, Stor, - Flex, x | xx | x| x X x I1x I x xIx Ix Ix |x x Ixixix]l x
.21, 15 Hot Air Oven t
.2, 6, 16 Self-Heating Pack x I xIx I x1x X X I1x | x1x xIx Ix Ix 1x X Ilx 1 x|l x1 x
.2.13, 17 Micro/Radiant Oven ‘ '
2,14, 18 Hot Air/Rad, Oven
2,15, 19 IHcated Food Tray
3.1, 20 Food Warming Plate xtxlx|Ix]x X x lxtx 1x xix Ix Ix Ix x IxIxlxi x
3.2, 21 Reconstitution Mach, X Xix | x{ x X X X | x X XX X _Ix X X X x|l x1 x
. 3. 3, 22 i Cold Display Cab. x| xIx | x] x X X |lx lx]x x1x Ix Ix }lx x ix 1lx]1x1 x
3.4.1, 23. Prep, Counter
3.1.2., 24 Counter with Power .
3.4.3. 25 Fold Away Counter X xIxIx] x !X x | x |xIx xIx Ix |x |x X {x]x1x] x
3.4.4 26 Serv Cart Count, Top -~
3.4.5, . 27 Prep. &Seryv, Count. _ L
3.5.1, 28 Snack Bar X Xix X X | x X X X X Xix X X X X X X X X
3.6.1, 29 I'd, Dispens, Cab, {
3.7.1, 3 I'd. Stor, Cab, I
3.7.2, 51 Sclf-Stor, Cab, x|l xlx 1t x| x X lxixix xix Ix IxIx X lxixlxl x
3.7.3 32 Auto Stor, Cab, :
3.8.1, 33 Kneader-Mech,
3.8, 2, 34 Iand Kncading x| X | X _ X X X | %X X x 1x X

* Basic Counstraints = CR. ACC 26 , WT < 6501lbs, Volume <100 C.F. , Power $35000 Watts, Cost < $11 million, Resupply Wt 5001bs,
Resupply Volumo = 30C.F,, Crew Req. =35 manhours/day.
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TABLE V-1-2 (cont'd)

OPTIMAL FOOD SYSTEMS SUMMARY

MISSION -~ 002

EQUIPMENT INDEX =MIN (WT + VOL+RES WT +RES VOL) INDEX = MIN (WT + VOL)
STUDY |SERIAL " NAME NO ' BASIC* NO : BASIC *
NO NO. CONSTRAINTS - CONSTRAINTS CONS'TRAINTS CONSTRAINTS
1]213{41]5 213/415 1} 2/ 3{4]5 2131415
. 3.8.3. 35 . Hot Fd, Tongs X | xix §{x |x X X i x| x] x|l x X | x| x| x X Ix1xt xx
3. 8. 4. 36 Clam Shell Device x|l xix Ix {x X x x| x| x| x X | x]1 x| x X | x| x| x]x
3. 8.7, 37 Scoop ' X xIx-1x X X X X X X X X X X X X X X X Ix
3.8.9, 38 Utilitv Shears X Xlx Ix X X x I xi x! x1 x X 1 x x| x X Ix It x| xIx
- 3.8.10, 39 Hand Mixer-Bleader I , X X ) X X X| x
3.8.11, 40 Spatula X | xix X | X X X X| X X | X X X X X X | X X X|x
3.8.12, | 41 Fooud Chopper x| xix Ix !'x ' X x I x! x! x| x x|l xl x| x x Ix|1x! x]lx
3.9.1, 42 Cont, Spill. Mod. x| x{x X (X dox X [ x| x| x| X. x| x| x| x X | X[ x, x|x
3.10., 3, 43 Waist Restraint x| xIx I x ! x hox x ' x| x1 x| x x I x| x| x X {x ixi xix
3.11,1, 44 I'd. Xport Conveyor ‘ 3
3.11,2, 45 Mag, Conveyor !
3.11,3, 46 Mech, Rail Xport X! X§Ix X | X I'x X | x| x| x}t X X{ X XX X | XX x|Xx
3,11, 4, 47 Dolly Guided Cart - . N -}
-3.11. 5, 48 Net Type Bag x]l xtx Ix dx ‘x Pxlx} oxl x}x x} x} x} X x tx tx ! xix
3.11, 17 49 I'd, Handling Tongs xl xlx tx-4x ix x 1l x! xl xI x xl x|l x| x x txtxt xlx
-4,1.1 55 - Self Service x| xIx I x i . X x1 x! x| x .
4,1,2. 56 Steward Service : ITx I x x| xl x| x x 1 x x| xlx
4,1,3 57 Tray/Rail Conveyor . BB B Ll ' . ¢
4,1.6, 58 None (eat ingalley) x| xlx | x B X x| x{ x1 x i
4.1,7. 59 Tray Rack/Rail Con. - Xl x x| x| x| x x I x{x]xlx
4,2, 1. GO. Storage Rack x| xlx i x i X xi xt x| x '
5.4, 1, 65 Tray/Recesses i
5.4, 3 66 Tray/spiked, ribbed
5.4.4, . 67 Cohesive Focd
5.4. 5 68 Bite sized Food
5.4, 6 69 Package Contain, x| xlx | x x 1 x x| . x X X X xl x X X X X X § xX1x
5.4.% 70 Covered Tray - - . :
5.4,11% 71 Idible Coating : -
5.5.2, 72 Pos, Dis, Drink L.
5, 5, 2, 73 Drinking Cup 5t :
5.5.3 74 In-Pack, Liq, Rest, x| xfx[x][ x 1 x Xt X X§ X X X xt xl x x I xVx1x] x

]

* Basio Constraints = CR. ACC 26, WT <6501bs, Volume s100C, F.., Powcr 35000 Watts, Cost < $11 million, Resupply wt < 5001b
Resupply Volume = 30C. E, Crew Req. =35 manhours/day.
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OPTIMAL FOOD SYSTEMS SUMMARY
MISSION - 002

TABLE V-1-2 (cont'd)

EQUIPMENT INDEX =MIN (WT +VOL+RES WT +RES VOL) INDEX = MIN (WT + VOL)
STUDY [SERIAL NAME NO BASIC* NO : BASIC *
- NO. NO. CONSTRAINTS, . CONSTRAINTS CONSTRAINTS CONSTRAINTS
) 11213} 415 1, 2. 31415 112 |3 14 213141 5
5. 6. 2, 75 Knife X| X N X | x
5.6.2, 76 Spoon X{ X X {x
5.6, 2, 77 Fork X} X X | X
5.6, 3. 78 Combh. Spoon/Fork X | X X X X X X
5. 6, 3, 79 Comb, Knife/Fk/tong [x { x X X X X X
5, 6.4, 80 Knife, Disposabic X X X X
5.6. 4. 81 Fork, Disposahie X X X X
5,0.4, 82 Spoon, Disposahle % x 5 x
5.6.5. 83 Spork, Disposable i P % p p
5, 6. b, 84 Disp Comb kn/1/t X X X x
5.8.1, 85 Magnetic Knife
5.8.1, 86 Spoon, Magnetic
5,8,1, 87 I'ork, Magnetic
5.8.1, 88 Sporiz, Magnetic
5.8.1, 89 Comb k/f/t, Mag, »
5.9. 3. 90 Stom, Supt. Restr,- x {x}) x] x| x X X I x X | x x ] x§ x{x X Ix Ix i xl x
5.9.3, 91 Lap Restraint
6.1, 2, 101 Hand Vacuum ) X § X} x x| x X X x1xix X X | x1x X {xIx1x3; x
6.1, 3. 102 Guided Vacuum x 1 x! x X _x X x{x1x X Xl x ¥ x]x X X 1 X3 Xi X
6,1,17, 103 Disp. Wipes Clean x| x1 x| xt x X X I x1 x| x x1 x1 xix X Ixix !l xt x
6,1.8, 104 Reuscable Wipes Cl, ) . .
6,1,10, 105 Astrovac x§ x}) x| xt x X x| x X] X x] x{ xix X IxIxix] x
6.2.1, 106 - Dis, Wipes Dispen, X1 x] xXf x} X X X1 X1 X! X X} x! x|x X |x I x] x% x
6.2, 2, 107 Reuse, Wipes Disp, ‘
6. 2. 3, 108 Imprg. WipesDisp.  Ix 1 x] x| x| x X {x|Ix]xtx x 1 x1 xIx x Ix1x1x§ x
6, 2.4. 109 Recep, ~Temp, wipes x ) x1 x x|l x X X ]l x{x! x x| x1 xIx X |x 1 x} xk x
6,2, 8. 110 Tray ret. , Hand Carr. |x | x| x| x : X X1 xXix
6.2,9, 111 Tray Ret Rail Sys.,
6.2.10, 112 Tray Ret Carricr X X X X i xl x X 1xiIxt xy x
6.3.1, 113 Temp Reuse WipeStor, {x | x| x| x}] x X x1x]l x| x x| x} xIx x Ix 3 x! x3 x
6. 3.2, 114 Temp DebrisStorage  ix ] x§ x| x] x I x X} x§x) x x| x8§ x}x x 1x 3 x] x4 x
6.3.17. 116 Push Debris Xporter

* Baslo Constraints = CR. ACC 26, WT <6501bs, Volume <100 C. F.-, Power < 35000 Watts, Cost < $11 million, Resupply Wt <500 1t

Resupply Volume < 30 C. F, Crew Req. <35 manhours/day.
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TABLE V-1-2 (cont'd)

0PT1MAL FOOD SYSTEMS SUMMARY
MISSION - 002

. EQUIPMENT JNDEX=MIN (WT +VOL +RES WT +RES VOL) INDEX = MIN [WT + VOIL)
STUDY |SERIAL .NAME NO BASIC* NO BASIC *
NO. NO. : CONSTRAINTS , CONSTRAINTS CONSTRAINTS CONSTRAINTS
' _ 1 }2 13 |4 15 ] 1 12 |3 |4 |5 1 12 }3 14 12131415
6,3,11, 1 117 Galley Sink ¥ x| x| x| x X, X |x|x]| X X |x |x | x x| x| x|[x
6,3,13, | 118 Auto DishWash/Dry Ix I'x I x| x| x X X Ix I x| x x |x [x |'x x| x1 x[X
6, 3. 14, 119 Disp-Ut. Wipes-Disp, [ x| x| x] x| x X x Ix]x] x x |x |x [x x| x{ x}Ix
6, 3.15, 120 Disp=-Ut, Wipes-Reuse,
- 6,3.16, 121 Stowage of Equin, x}lxix}t x| x X x |x ] x}]x x x [|x |x x| x[ XX
- 6,3.6, 115 Hand Debr, Xporter x| x1x} x| x X X {X | x|X X 1x Jx [|x x| xT x]Ix
7.1,1, 125 Inventory x) x| x} x}] x j X x Ix |x| x X |x {x [x x| x] x]x

* Bagic Constraints = CR ACC 26, WT <6501bs;, Volume < 100C, F, , Power < 35000 Watts, Cost = $11 mllllon, ‘Resupply Wt <5001b.
Resupply Volume £30C. F, Crew Req. =35. manhours/day.
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4 OPTIMAL FOOD SYSTEMS SUMMARY
TABLE V-1-3 "~ MISSION - 003

. EQUIPMENT INDEX=MIN (WT +VOL +RES WT +RES VOL) INDEX = MIN (WT + VOL)
STUDY SERIAL NAME NO BASIC* NO BASIC *
NO. NO. CONSTRAINTS - CONSTRAINTS CONSTRAINTS. ' CONSTRAINTS
112 :3:4-5 : l1:213 .4 -5 1L 2 '3 4 :5b 1y 2131415
o _ . System Numnpber . j 3 |511 957,13 13 1 61;19167 §109 1201.195 |273{267;207 217 |211[2891283}223
,1,1 1 Food Mix X x,x'xfs: x I xilx i xldx i x | xix;x X xlx I x}l x
2.1, G, 4 Spc Rad, Freezer X [X {X !X | Xx: X | x[x1! x [|ix x|x |x X
2,1.17. 5 Thermoel Freczer '
2.1, 8, 6. Freezer, Turb/Comp |
2, 2.4, 7 Wat, Sub. Refrig i
2.2.6. 8 Sp Rad, Refrig, )
2,2.17, 9 Thermoel, Refrig X |X Jx|x|Xx X X | X X | x X x {x x| X X xlx |Ix X
2,2, 8, 10 Refrig, Turb/Comp :
2.3.1, 11 Amb. Stor, - Rigid ) ‘ X
2,3.2, 12 Amb, Stor, - Flex, X Ix |x}|x|x X | x |[X X1 X X!l x Ixlx X X x|x Ix X
3.2.1, 15 Hot Air Oven !
3.2,0, 16 Self-Heating Pack X |x Ix|1x]x X X | x X1 X x]1x Ix Ix X X xIx |Ix X
3.2.13, 17 Micro/Radiant Qven :
3.2. 14, 18 Hot Air/Rad. Oven
3,2.15, 19 Hecated Tood Tray
3.2, 1, 20 Food Warming Plate x|Ix |x)1x|x X X | x x1x x|l x Ix1x ! x X X 1x X
3.3,2, 21 Reconstitution Mach, xIx Ix]lxl1x X x 1 x X |x X1 X tx Ix X X xix Ix X
3.3,3. P i Cold Display Cab, X |x Ix]x]1x X X |x x|l x x| x 1x Ix X X x1x 1x X
H . .
3.4.1. 23 . Prep. Counter
3. 1. 2, 24 Counter with Power
3.4, 3, 25 Fold Away Counter - XIx Ixlx|Ix | X X | x X | x Xlx Ix |x | x X Xx}Ix Ix X
3.4.4 26 Serv Cart Count, Top B ‘ '
3.4.5, 27 Prep. &Serv, Count, ) .
3.5.1, 28 Snack Bar XlIx |x|X}|x | X X | x X | x X x |x Ix. 1 x X Xx|x Ix X
3.6.1, 29 I'd. Dispens, Cab. i
3.7.1, 30 I'd. Stor. Cab,
3. 7.2, 9 Self=Stor. Cab,’ x{x|xx{x x |x|[x | x {x xlx |x (x| x X X1x Ix X
3.7.3 32 Auto Stor, Cab, ' '
3.8.1, 33 Kneader-Mech,
3. 8.2, 34 Hand Kncading X X X X X X i x| x .9 X X X

* Baslc Constmlnt‘a = CR. ACC 26, WT < 650 lbs, Volume <100 C,F., Power <35000 Watts, Cost <$11 million, Resupply Wt < 500 Ibs
Resupply Volumo s 30C.F, Crew Req. < 35 m.mhouxs/d’ty.
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TABLE V-1-3 {(Cont'd.)

OPTIMAL FOOD SYSTEMS .SUMMARY

MISSION - 003

.w_wwww'ww.ww.wwwwww

: EQUIPMENT INDEX=MIN (WT + VOL +RES WT +RES VOL) INDEX = MIN (WT + VOIL)
STUDY |SERIAL " NAME NO BASIC* NO . BASIC *
NO. NO. CONSTRAINTS - CONSTRAINTS| = CONSTRAINTS ~_ CONSTRAINTS
112131415 ' 1:i2t3141 35 1y 21 314165 11213145
. 8.3, 35 Hot Fd, Tongs X|x|x {x X X X1 X | X X X i X | X| X} X X | X| XX |X
. 8.4, 36 - Clam Shell Devu,c X[x]|x X X X XX |x X x x| x| x| x x | x| x{x |x
. 8.7, 37 - Scoop X |{x Ix I X X I X X | X | X X X ix | x| x| x X | x| x| xX [x
.8.9, - 38 Utilitv Shears XIx |x | X X X xlx | x X X x| x| x! x X X | xXIxX |x
, 8.10, 39 Hiand. Mixer-Bleader ) '
8,11, 40 Spatula ' XIx{xix X I x X 1lx | X X X {x| x| x| x X x| x|x |x
.8.12, 41 Food Chopper X|x §1x ix X !X x x| x X X X X X| X X X XxIx Ix
9.1, 42 Cont, Spill, Mod. : A ;
. 10, 3, 43 Waist Restraint X|lx|Ix | X X & X Xi1x | X X x | X X{| X| X X | X | X)X [X
L1, 1, 44 Fd. Xport Conveyor B
.11, 2, 45 Mag, Conveyor i I
.11, 3, 46 Mech, Rail Xport Xixi{xI{X X I'X X|x|X1] X x | X] X} X} X X | X{XiX }X
11,4, 47 Dolly Guided Cart : : ; -}
11,5, 48 Net Type Bag x|xix}]X X ¢ X X|Ix ! X xi x| x| x{ x| x x [ xi xix |x
11,7 49 I'd, Handling Tongs x|x{x!lx | X X X{xi{x]| x x | x| x] x| x x | x| xix [x
4,1, 1 55 Self Service xixjixIx ‘ x I xl xt x| x
4.1,2, 56 Steward Service ' X . X x| x| x] x B x 1 x xix|Ix
4,1.3, 57 Tray/Rail Conveyor iy {
4,1,6, 58 None (eat in galley) x| x|x | X ' x| x] x| x| x i
4,1,1. 59 Tray Rack/Rail Con, . x 1 x {x}x]|x X x | x§ x{x Ix
4,2,1. GO. Storage Rack x|lxix | x % x P x}. x| x| x
5.4, 1. 65 Tray/Recesses [
5.4.3 66 Tray/spiked, ribbed
5.4.4 67 Cohesive Food
5.4, 5 68 Bite sized Food
5.4.6 69 Package Contain, X|x|x ] X X 'l X X |.xX| X X x U x}) x| x} x X | x § x§x Ix
5.4. % 70 Covered Tray
5.4,1L 71 I-dible Coating : )
5. 5, 2. 72 Pos. Dis, Drink L.
5. b. 2. 73 Drinking Cup i
5. 5. 3. 74 In-Pack, Liq, Rest. XX} x| X X | x Xl xX: X X x| x] x' xl X x L x ' xix Ix

:

* Basio Constraints = CR ACC 26, WT = 650 Ibs, Volumc <100 C.F,, Powcr 35000
Resupply Volume <30C.F., Crew Req. =

=< 35 munhours/day.

Watts, Cost s$11 million, Resupply Wt 500 Ibs



OPTIMAL FOOD SYSTEMS SUMMARY

Ly 988g

TABLE V-1-3 (Cont'd) MISSION - 003 s
EQUIPMENT INDEX=MIN (WT +VOL+RES WT +RES VOL) ___INDEX = MIN (WT + VOL)

STUDY [SERIAL NAME NO : BASIC* NO o BASIC *

NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS CONSTRAINTS
' _ ' 21112131415 1, 21 314! 5 12 {31415 11,23 3141 5

5.6.2, 75 Knife X [X N X [ X

5. 6. 2. 76 Spoon X |X X| X

5.6, 2, 77 I'ork X IX _ Xi X

5.6, 3. 78 Comb. Spoon/Forlk X|%X X X X X X X

5. 6. 3. 79 Comb, Knife/Fk/tong [X X X X X X X %

5.6.4. 80 Kniie, Disposab’e X X X X

5. 6. 4., 81 Fork, Disposahlie . X X X X

5. 6. 4, 82 Spoon, Disposable X X X X

5. 6. 5. 83 Spork, Disposable : . I'x X X X

5. 6. 5, 84 Disp Comb kn/{/t j X X X X

5.8.1, 85 Magnetic Knife

5,8.1, 86 Spobn, Magnetic

5.8.1, 87 Fork, -Magnetic

5.8.1. 88 ] Spori, Magnetic

5.8,1, 89 Comb k/f/t, Mag, : .

5.9.3. 90 Stom, Supt, Restr,- X{x1x1 X X X X1 X1 X X XX §X { X3 X ] X | X1 X! XIX

5.9.3. 91 Lap Restraint - f i

6.1.2, 101 Hand Vacuum X{xX)ix{ x X X x{ x| x X x| X §x | x}| x x| x| x1 x} x
6.1, 3, 102 Guided Vacuum XXX | X X X X| x| x| X X xIx | x} x X | x| x| x} x

6,1,7, 103 - | Disp, Wipes Clean XXX J]X X X X| x{ x| X XX X | X] x X} X}t x| X{ X
6.1, 8, 104 Reuscable Wipes Cl. ’ . N
6.1.10, 105. Astrovac x| xX{x X X X X x| x X x| x {x X b: X X X X{ X
6.2.1, 106 Dis, Wipes Dispen, X x1x] x X X X] X} x} X X1 xI1x 1 x} x X}l x] x} Xt x
6.2.2, 107 Reuse, Wipes Disp, '

6. 2. 3, 108 Imprg, Wipes Disp., X1 xix{x X X X|{ X} X X x| xIx | x) x xpx] x§ x{ x
6.2.4. 109 Recep. =Temp, wipes x| x¥ix|x X X X] x}I X X I xIx I x} x X x} x§ xb x
6,2, 8, 110 | Tray ret,, HandCarr, [ x{ xI x| x x| xIx 1 x] x

6.2,9, 111 Tray Ret Rail Sys. X X x{ x| x X x| x§ x1 x} x
6.2,10, 112 Tray Ret Carricr X X X| x1 x X x| x§ x} x{ x
6,3.1, 113 Temp Reuse WipeStor, { X X'} X | X X X x{ xX] x X X{ X x| X} X x| x| x{ x§ x
6. 3. 2, 114 Temp Debris Storage XIx | x[X X X X| X} X X X|x x| x| x X | x! x| X x
6.3.7. 116 Push Debris Xporter ’

* Basic Constraints = CR. ACC 26, WT <6501bs., Volume <100C, F.-, Power 35000 Watts, Cost <$11 million, Resupply Wi <500 It
Resupply Volume $30C, F., ‘Crew Req. < 35 manhours/day.
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TABLE V-1-3 (Cont'd)

OPTIMAL FOOD SYSTEMS SUMMARY

MISS

ION - 003

Resupply Volume <~

. Crew Req. =

" manhours/day.

. EQUIPMENT JNDEX=MIN (WT +VOL+RES WT +RES VOL) INDEX = MIN (WT + VO1)
STUDY |SERIAL NAME NO BASIC* NO _ : BASIC *
NO. NO. : ‘ CONSTRAINTS | . , CONSTRAINTS CONSTRAINTS CONSTRAINTS
) 1 12 13 14 15 ] 1 12 {3 {4 |5 1 12 13 14 15 1412131415
- 6.3.11, 117 Galley Sink x| x Ix [x X X, (X |x|x|x x|x | x]x | x X x| x¥ x}x
6.3.13, 118 Auto Dish Wash/Dry x| x Kk X X X |x | x [ X X|X | X} X [ X X | x| x§ x|x
6.3.14, 119 Disp-Ut, Wipes=-Disp, X | x K X X X X |[x|x] x xlx{x]x|]x X x| x{ x{x
. 3,15, 120 Disp-Ut, Wipes-Reuse, .. '
3,16, 121 Stowage of Equip, X1xXx K Ix X X X |x]x} x Xx[x | x]x X x{ x| XX
. 3. 6, 115 Hand Debr. Xporter X1x kK X X J] X X §{x | x{x x{x | x{x X x| x| x]x
7.1.1, 125 Inventory xix fx |x ] x || x x [x [x[x X | X X | x x | x| x| x[x
* Baslo Constraints = CR. ACC 26, WT < .- Volume = _ , Power = - Watts, Cost = :, Resupply Wt <
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TABLE V-1-4

INDEX = MIN (WT +VOL +RES WT +RES VOL)-

OPTIMAL FOOD SYSTEMS SUMMARY

MISSION -

004

EQUIPMENT INDEX = MIN (WT + VOL)
STUDY ?SERIAL NAME NO BASIC* NO BASIC *
NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS ' CONSTRAINTS
112 .3:4- 5 1:213 .4 -5 1 2 '3 4 :5 - 1y 21314165

©_ . Syptenmi Numpher . . 3 [511 957 ; 13 13 ;61 |19 167 109 129 195 [273(267, 207 [} 217 |211[289 |283]223
1,1, 1 1 Food Mix X | xix | X! X X X |x x| x X :X |x !x 1 X P x Ix | xlx]lx
2.1,4, 4 Spc Rad. Freezer X { XiX | X | X X {x Ix I'x P X IxIxlxix
2,1.1. 5 Thermoel Freczer i )

2.1, 8, [ Freezer, Turb/Comp | .

2.2.4, 7 Wat., Sub. Refrig: i )

2,2.6, 8 Sp Rad. Refrig. {

2,2, 1, 9 Thermoel, Refrig X x|x | x] X X X |xX | XX X |x (x Ix |Ix X |xix{x]x
2.2.8, 10 Refrig, Turb/Comp :
2.3.1, 11 Amb. Stor, - Rigid X

2.3.2, 12 Amb, Stor, - Flex. x| x| xf o x X X 1x 1x X 1x Ix Ix 1 x X |1xixtxl x
3.2.1, 15 Hot Air Oven

3. 2, 6, 16 Sclif-Heating Pack x| x| x| x| X X X |x | xX}]X X Ix Ix Ix 1x X IxIx | x{ x
3,2.13, 17 Micro/Radiant Qven ' -

3.2,14, 18 Hot Air/Rad, Oven

3.2.15, 19 llcated Food Tray

3.2.1. 20 Food Warming Plate x| xlx | x| x X X I x Ilxix X 1x Ix I1x Ix X Ix|lx}ix] x
3.3.2, 21 Reconstitution Mach, x| xIx | x| X X X |x |xix X Ix Ix |x Ix X Ix |Ix!ixi x
3.3.3. 22 i Cold Display Cab, x| x]x 1 x] x X X bx I x1x X Ix Ix lx ix x Ixtx]lx}l x

. ; v =

3.4.1, 23 . Prep. Counter

3.14. 2, 24 Counter with Power

3.4.3. 25 IFold Away Counter x! xIx x| x_ X x |x |lx |1 x x Ix Ix Ix Ix x IxIxlIxl x
3.4.4 26 Scrv Cart Count, Top B : .

3.4.5. 27 Prep., &Serv, Count, , ;

3.5.1, 28 Snack Bar xl xIxlx1 x It x xlxlx1lx x Ix_ Ix JIx. 1x x txlIx] xl x
'3.6.1, 29 I'd. Dispens. Cab. |

3.7. 1, 3 Fd, Stor. Cab, ]

3. 7.2, 51 Scli-Stor, Cab. x| x|lx 1 x] x X, x Ix 1lx I x X ix Ix Ix | x X Ix !xf x1 x
3.7.3 32 Auto Stor. Cab,

3.8.1, 33 Kneader-Mech,

3.8.2. 34 Hand Kneading X[ X X _ X X X ix 1x X x tx X

* Basle Coustraints = CR. ACC 26, WT <650 lbs, Volume <100 C.F., Power < 35000 Watts, Cost = $11 million, Resupply Wt <500 lbs,

Resupply Volumo s 30 C.F_ Crew Req. < 35 manhours/day.
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TABLE V-1-4 (cont'd)

OPTIMAL FOOD SYSTEMS SUMMA RY

MISSION -

004

. EQUIPMENT INDEX=MIN (WT + VOL+RES WT +RES VOL) INDEX = MIN (WT + VOL)
STUDY |SERIAL " NAME NO BASIC* NO : BASIC *
NO NO. CONSTRAINTS - CONSTRAINTS CONSTRAINTS ___CONSTRAINTS
112131415 f 1:i213]4}5 1§ 273,415 112130415
- 3.8.3, 35 Hot Fd, Tongs X I x1 x1 Xi X XX P x Lxlox x tx tx x| x X X 1 X1 X] X
3.8.4, 36 - Clam Shell Devu,c x I x} xl x| x X ix !xl xl x x Ix |x 1 x1x x Ix ixi x| x
3.8.7, 37 - Scoop xIxtxt x! x 1 x txixixl x x ix lx x| x x I1x lxlxlx
3. 8. 9. 38 Utilitv Shears < X pe ‘x X X X X X X X hd X X X X X X X i
3. 8. 10, 39 Hand Mixer-Bleader | , < x x | x x | x
3.8.11, 40 Spatula xdxd x} o x! o x 4 x {xixtx} x| xIxIxIx|x x Ix ixix|x
3.8.12, 41 Food Chopper x txlx!l x! x ' xixlxl x| x x Ix Ixlx1x x IxIxtx]lx
3.9.1, 42 Cont, Spill. Mod, xlxd x| x1 x ! xix x| x! x x Ix txlx]x x Ix P x ) ox
3. 10. 3, 43 Waist Restraint X X X X X " X X X bid X x bid X X X X X X ‘ < <
3.11.1, 44 I'd. Xport Conveyor : ) !
3.11, 2, 45 Mag, Conveyor R - T
3.11.3, 46 Mech, Rail Xport X1 xt xP xf x | xIXx |X| X] X X {Xx | x| xX}{X X {X {X iX] X
3.11, 4, 47 Dolly Guided Cart i : .
3.11, 5, 48 Net Type Bag X x| x| xf x ¢« x|{xXx [|xX] X} X X Ix{x] x| x X {x IxXIx] X
3.11, 7 49 I'd. Handling Tongs x| x| xt x| X x | x| x] x| x X x| x] x] x X |X|Ixix}| x
4,1, 1 55 Self Service X | x| X} X il , X IxIxP x1 x ,
4,1, 2 56 Steward Service X | X X X X X X X ‘'x x| x
4.1.3 57 Tray/Rail Conveyor i -
4,1, 6, 58 None (eat ingalley) X 4§ X{ x| X E X Ix}l x! x| x
4,1, 7. 59 Tray Rack/Rail Con, . X 1 o xtx{x] x| x x |x{x{x}]x
4,2,1, 60. Storage Rack X1 X} xj x _1 x Ix}i x| x| X '
5,4, 1. 65 Tray/Recesses ?
5.4, 3 66 Tray/spiked, ribbed
o 5.4.4 . 67 . Cohusive Focd N
© 9. 4.5 68 Bite sized Food )
5.4.6 . 69 Package Contain, - x| x] x| x| x ! X x| xl X} X X ix}) x} x| X X X }|x §{x1 X
5.4, 7 70 | Covered Tray :
-5,4,11.. 71 l.dible Coating B )
5.5, 2, 72 Pos. Dis. Drink L.
5.5, 2, 73 Drinking Cup o
5, 5. 3. 74 In~Pack, Liq. Rest. x| x] x{ X X 1 X| XX X X X x| x! Xi X X X 1x1x) X

l

* Basio Constraints = CR. ACC 26, WT 650 Ibs, volume s 100 C.F,  powcr 35000 watts, Cost S$11 million, Resupply wt <5001bs
Resupply Volume < 30 C. F,; Crew Req. <35 munhours/day.
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OPTIMAL FOOD SYSTEMS SUMMARY

e B S R R

TABLE V-1-4 (cont'd) MISSION - 004 .
EQUIPMENT - INDEX =MIN (WT +VOL+RES WT +RES VOL) __INDEX = MIN (WT + VOL)
STUDY {SERIAL NAME NO BASIC* NO : BASIC *
NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS CONSTRAINTS
' ' 11213} 415 1, 21 31415 1]2 131415 11213141415

6. 2. 75 . ] Knife X X N X} X

6,2, 76 Spoon : X | X X| X

6, 2, 77 . FFork X | X X X

G, 3. 78 Comb, Spoon/Fork X{ x X x| x| - X X X

6, 3, 79 Comb. Knife/Fk/tong x| x X x| x : X : X X

6. 4. 80 Knile, Disposab’e . X x < <

6. 4, 81 Fork, Disposabic : X X X x

G. 4. 82 Spoon, Disposable : X X _X X

6. 5. 83 -Spork, Disposable . Ix < < X

6. 5. 84 Disp Comb kn/I/t j x < < <

L 8.1, 85 Magnetic Knife

8.1, 86 Spobn, Magnetic

8.1, 87 Fork, Magnetic

8.1, 88 - | Spori, Magnetic

8.1, 89 Comb k/f/t. Mag.

9. 3. 90 Stom, Supt, Rectr,- X! x X % x| x! x1 x] x x Ix ¥¢x I x! x x I x 1 xi xl x

9.3, 91 Lap Restraint il ‘
6.1, 2, 101 Hand Vacuum X Xix X X X1 x1 x1 x]1 x X I1x Ix X X X x1 x X
6.1,3, 102 Guided Vacuum x! xIx |1 x X xix1 x1 x! x X 1x Ix | x! x x I x 1 x1 x{ x
6.1,7, 103 - Disp. Wipes Clean xi xIx] x X x ! xl x1 x1 x X Ix Ix1xl x x P xl x1 1 «
6,1.8, 104 Reuscable Wipes Cl. ' . , . .
6,1,10, 105 Astrovac Xx)] xIx1x X x 1l x1 x1 x1 x x Ix Ix {1x| x x I xt x! x] x
6.2.1, 106 Dis. Wipes Dispen, X Xl x X X X X X! x X X 1X Ix 1 x} x X X X X X
6.2, 2, 107 Reuse, Wipes Disp, : ,
6, 2.3, 108 Imprg, Wipes Disp. X xIx | x X xiI x] x] x! x X Ix Ix tx! x x 4 x 1 x1 x¥ x
6, 2, 4. 109 Reccp. ~Temp, wipes Xl xIx1 x X x|l x} x1 x1 x X Ix Ix 1 x1 x x ] x 3 x{ xk x
6. 2. 8. 110 - { Tray ret., HandCarr, [ x| xIx | x x Ix Ix 1x1 x
6.2,9, 111~ Tray Ret Rail Sys,
6.2,10, 112 Tray Ret Carricr X X x| x] xj X X1 xX§ Xt X§ x
6,3.1, 113 Temp Reuse WipeStor. § x}] x} x+ x X x|l x] x} x! x x Ix Ixixl x x 1 x1 x1 x§ x
6.3.2, 114 Temp DebrisStorage I x| x| x| x x4 x1 x| x! x! x 1 x ix Ix¥xy x x Il xi x] x{ x
6,3. 1. 116 Push Debris Xporter )

I ‘ V ’ . B
* Basio Constraints = CR. ACC 26, WT <650 Ibs, Volume <100 C.F.-, Power < 35000 Watts, Cost £$11 million., Resupply Wt £5001bs
Rcsupply Volume s 30C. F., Crew Req. < 35 manhours/day.
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TABLE V-1- 4 (cont'd)

OPTIMAL FOOD SYSTEMS SUMMARY

MISSION - 004

EQUIPMENT JNDEX=MIN (WT +VOL +RES WT +RES VOIL) INDEX = MIN (WT + VOL)
STUDY |SERIAL .NAME NO BASIC* NO BASIC*
NO. NO. : CONSTRAINTS | CONSTRAINTS CONSTRAINTS CONSTRAINTS
_ 1 12 |3 |4 }5. 1 {2 |3 14 |5 1 12 {314 15 12131415
- 6,3.11, 117 Galley Sink x Ix Ixl x| x X x{ x| x| x Ix XX Ix |x X 1lx]lx!x
6.3.13.° 118 Auto Dish Wash/Dry X Ix Ixlx] x X L xl x| x |x X1 xlx |Ix X 1xix] x
6, 3, 14, 119 Disp-Ut, Wipes-Disp. Ix I x | x| x| x X X X! X} X Ix XIx1x Ix - X 1 x1x1x
6. 3. 15, 120 Disp-Ut, Wipes-Reuse.
6.3.16, 121 Stowage of Equin, x Ix ix|l x| x X x4t x| x] x Ix x1x Ix tx x I x i xl x
6.3, 6. 115 Hand Debr, Xporter x Ix Ixixl x X x¥ x1 x1 x Ix x1x Ix 1x x Ix t x1 x
71,1, 125 Inventory xIx Ixlxl x X x} x| x| x ix xIx Ix Ix x Ix 1 xb x

* Basic Constraints = CR ACC 26, WT < 650 Ib;, Volume < 100 C. F., Power < 35000 Watts, Cost < $11 million, 'Resupply Wt <500 Ib
Resupply Volume = 30 C.F, Crew Req. =35 manhours/day.
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TABLE V-1- 5

OPTIMAL FOOD SYSTEMS SUMMARY

MISSION -

005

* Basio Constraints = CR. ACC 26, WT <650 Ibs, Volume <. 100 C, F, Power < 35000 Watts, Cost s$11 million

Resupply Volumo s 30 C.F, Crew Req. <35 m.mhouw/d'ly.

EQUIPMENT INDEX=MIN (WT +VOL+RES WT +RES VOL) INDEX = MIN (WT + VOL)
STUDY [SERIAL NAME NO BASIC* NO BASIC *
NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS. ' CONSTRAINTS
112 .3: 4. 5 1:213 45 1 2 '3 4 5 112131415
... Syptem Number . . 35119 157 | 13 13 61 {19 167 j109 !29195 {273 P67 P07 217 }211]289 (283|223
1,1,1 1 Food Mix x| xix i x! x X x| x! x| x X ix |x Ixix X x| x| xlx
2.1, 6 4 Spc Rad. Freezer X{ xX1x! x| X ' x |{x | x1 x X x| x1 x]x
2.1, 17, 5 Thermoel Freezer )
2.1.8, 6. Freezer, Turb/Comp
2,2,4, 7 Wat, Sub. Refrig.
2.2,6, 8 Sp Rad. Refrig,
2.2,17, 9 Thermoel, Refrig X! xXIx}| x] x X X1 x| x| x X |x |x |xlx X x! x] x] x
2,28, 10 Refrig, Turb/Comp X
2.3.1, 11 Amb. Stor, - Rigid X] x]x X X Xl x| x XI1x Ix1x}ix X Xl x] x| x
2.3.2, 12 Amb, Stor, - Flex, — ‘
3.2, 1, 15 IHot Air Oven i
3. 2.6, 16 Sclf-Heating Pack x| xjx}| x| x X X{ x| x]x X I1x Ix |x1]lx X X! x] x| x
3.2.13, 17 Micro/Radiant Oven
3.2,14, ] 18 Hot Air/Rad. Oven
3.2.15, 19 llcated TFood Tray :
3.2.1, 20 Food Warming Plate x| xIxl x| x X Xl xi x| x X |lx Ixlx}|x X Xl xi xl x
3.3.2, 21 Reconstitution Mach, x{ xlx! x| x X x| x1 x] x X 1 X Ix 1x}|x X x| x| x} x
3.3.3. 22 i Cold Display Cab, X xjx] x| x X x|l x!x]1 x X | X x}lxix p. 4 xl x]'x1 x
' .
3.4.1, 23. Prep, Counter
3.4, 2, 24 Counter with Power
3.4.3. 25 IFold Away Counter x| x}x X X xlxlxlx IxVx Ix|lxlx X x 1 x] x1 x
3.4.4 26 Serv Cart Count, Top '_ ' .
3. 4.5, 29 Prep, & Serv, Count, ] .
3.5.1, 28 Snack Bar x) xlx)] x} x| x x!l x|l xl x x Ilx lx 1=l x X x 1l xl xl x
"3.6.1, 29 I'd. Dispens. Cab, |
3,7.1, Id. Stor. Cab, l _
3, 7. 2. 3 Sclf-Stor, Cab, ! xlx!l x| % X 1xlxilxlx x1lx Ixix]x x |l xt x} xt x
3.7.3 32 Auto Stor, Cab, ’ ‘
3.8.1, 33 Kncader-Mech, .
3. 8. 2. 34 Hand Kneading X} b4 X _ X X X _ix |x _X X X X _

,» Resupply wt < 5001bs
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TABLE V-1- 005 (Cont'd)

INDEX=MIN (WT +VOL +RES WT +RES VOL)

OPTIMAL FOOD SYSTEMS SUMMARY

MISSION - 005

EQUIPMENT INDEX = MIN (WT + VOL) -
STUDY |SERIAL " NAME NO BASIC* NO : BASIC *
NO NO. CONSTRAINTS - ) CONSTRAINTS CONS'TRAINTS ) CONSTRAINTS
' . 1]21314]5 | 1:2{3[4)5 1} 2] 3|45 112131415
. 3.8.3, 35 . Hot Fd, Tongs X X X X X X ‘i x X X X X X X X X X X X!l x
3.8.4. 36 - Clam Shell Device x| xi xl x| x X x x| x! x xixlxlx! x x Ixlx! xl x
3.8.7, 37 - Scoop x|l x| =} xt x I x X+t x! xl x xIxIxtx! x x Ixlx} x] x
3.8.9, 38 Utility Shears x )l x| o x1'x x X x!txl xl x x Ixixlx! x x Ixtxl x| x
3.8.10, 39 Iiand Mixer-Blender ’ X X ' x| x x | x
3.8.11, 40 Spatula x 1l x| x| x! x X xlxi x! x xixtxl x| x x Ixtxtxl x
3.8.12, 41 I'ood Chopper x| x4 xV xt x 'x x!xl xi x x Ix !t xlxl x x Ixixtx] %
3.9.1, 42 Cont, Spill., Mod. x ! xi o xt x| x lx xIxl x! x4 x txlxt x| x x Ix{x i x§ x
3.10, 3, 43 Waist Restraint 1x | xl x x % 1 x x I xl xt xt xl1xlx X X X X X x| x
3,111, 44 Fd, Xport Conveyor : L i
3.11, 2, 45 Mag, Conveyor i
3.11, 3, 46 Mech, Rail Xport x i xt x! x x I'x X |l x! x X X X X e X X X X
3,11, 4 47 Dolly Guided Cart . N -
3.11, 5, 48 Net Type Bag x| xt xt x) x '=x x | x] x!] x| xixlxl x| x X ixtxt x1 x
3.11,7 | .49 I'd, Handling Tongs x| x| xt % x x x | x}! xt x! xixtx] xt x X Ixixixl x
4,1, 1L 55 Self Service xt x| xI x i x Ixl x! x! x
. 4,1,2 56 Steward Service X X x 1l x| x' x Xx {x - xtxl x
4.1,3 57 Tray/Rail Conveyor i
4.1.6, 58 None (eat ingalley) <1 x| xl x 5 x I xl x{ x! x
4,1, 1. 59 TL‘QX Rack/Rail Con. - X i } X x | x x] x e X pre X x
4,21, 60. Storage Rack xt xt! xI x _7 : x txl x1 x! x -
5.4, L 65 Tray/Recesses !
5.4.3 66 " Tray/spiked, ribbed
5.4.4 . 67 Cohesive Focod
5,4, 5 68 Bite sized Food
5. 4.6 69 Package Contain, - x| x| xI xlI x !l x x I x! xl x x txt x1 x| x x tx Ix¥txl x
5.4, 70 | Covered Tray
5.4.11 71 Iodible Coating -
5.5, 2, 72 Pos. Dis, Drink L
5. 5.2, 73 Drinking Cup _
S. 5. 3. 74 In-Pack, Liq, Rest, x| x X x il x 1 x| x X x x 1l x] x' xi x x tx ' x ix] x

* Basic Constraints = CR. ACC 26, WT 650 Ibs, Volumc <100 C.F.., Power <35000
Resupply Volume < 30 C. F,

Crew Req. <35 manhours/day.

Watts, Cost <$11 million, Resupply Wt £500lbs



OPTIMAL FOOD SYSTEMS SUMMARY
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TABLE V-1- 5 (Cont'd) MISSION - 005 .
EQUIPMENT INDEX = MIN (WT +VOL+RES WT +RES VOL) 2" INDEX = MIN (WT + VOL)

STUDY [SERIAL NAME NO BASIC* CONQU - BASIC*

NO. NO. _ CONSTRAINTS, . CONSTRAINTS ‘CONSTRAINTS CONSTRAINTS
' _ 1[/2]13}1 415 1, 21 314:5 1 12 314} 5 131, 2431445

5.6, 2, 75 . Knife X x X | x b

5.6, 2, 76 Spoon X] X X | X

5.6, 2, 77 Fork X{ X X| X

5. 6. 3. 78 Comb, Spoon/Fork X| X X X X[ X ' ' X X

5. 6. 3, 79 Comb, Knife/Fli/long [X | X X X X X X X

5.6. 4. 80 Knife, Disposab’e ] X X X X

5.6.4, 81 Fork, Disposable ’ . X X X X

5.6.4, 82 Spoon, Disposable X X X <

5. 6. 5. 83 -Spork, Disposable - - Ix "X X <

5. 6. 5, 84 Disp Comb kn/[/t j X X X X

5.8.1, 85 Magnetic Knife

5.8.1, 86 Spobn, Magnetic

5.8.1, 87 Fork, Magnetic

58,1, 88 Sporik, Magnetic

5.8, 1, 89 Comb k/f/t. Mag,

5.9, 3. 90 Stom, Supt, Restr,- X X X xl X X X x 1 x bis X X X X X x x | x { x x

5.9.3. 91 Lap Restraint ’ i j

6.1.2, 101 Hand Vacuum x{ xt xI xlI x X Xt x| x| x X Ix §ix x| x X ixIx1x] x
‘6.1, 3. 102 Guided Vacuum X1 X1 x xI x X X x| x! x X IX X 1xt x X | X} xixt x

6.1,17, 103 - Disp. Wipes Clean Xl x X X X X1 x]1 x| x X X Ix Ixt x X IxtIxt xl x
6,1.8, | 104 Reuscable Wipes Cl, ) . _ N
6,1,10, 105 Astrovac X1 X1 x1 X X X x| x} X} x x Ix IxIx}] x X IxIxi x| x
6.2,1, 106 Dis, Wipes Dispen, X1 Xl x xf x X X1 x| X} x X I1x IX 1x}] x X IXPx] Xt X
6,2.2, 107 Reuse, Wipes Disp, '

6, 2. 3, 108 Imprg, Wipes Disp. X1 x] X X X x| x| x{ x X IX Ix x| x X | xbP x] x§{ x
6.2.4. 109 Recep, ~Temp, wipes X X} 3 X X X X| x} x| x X Ix x |x}§ x X Ix1xt xt x
6,2,8, 110 | Tray ret,, HandCarr, {x] x| 4 X x Ix IxIx| x

6.2,9, 111 Tray Ret Rail Sys.

6.2.10, 112 Tray Ret Carricr X X x| x! x| x X 1 x{ xt x{ x
6.3.1, 113 Temp Reuse WipeStor. { x} x}] 1 x X X x| x} x| x X Ix IxIx] x xIxy x] x3 x
6.3.2. 114 Temp Debris Storage x] xI 4 g x X x§ x{ x| x X Ix tx Ix| x X | x} x] x¢ x
6.3.17, 116 Push Debris Xporter i '

l‘ . . : ) ‘ :
* Basio Constraints = CR. ACC 26, WT < 650 Ibs, Volume < 100C.F: power £35000° Watts, Cost £$11 million., Resupply Wi <5001bs
Resupply Volume 5 30 C. F, 'Crew Req. <35 nmnhou_rs/(.lay. o o _



OPTIMAL FOOD SYSTEMS SUMMARY
MISSION - 005

TABLE V-1- 5 (Cont'd)

9¢ a38g

. EQUIPMENT INDEX=MIN (WT +VOL +RES WT +RES VOI) INDEX = MIN ﬂVT + VOL)

STUDY |SERIAL .NAME NO BASIC* NO BASIC *

NO. NO. : CONSTRAINTS : CONSTRAINTS CONSTRAINTS CONSTRAINTS
" 1 12 13 |4 ]5 i 2 13 14 1|5 1 12 |3 14 15 12131415

. 6,3,11, 117 Galley Sink X |X |Ix| xX] x x |x [|[x [ x X K |Ix Ix [x X |x x| x

6,3.13.° 118 - AutoDishWash/Dry  |x I'x x| x] x X X x| X X X X 1x |x X |xixix
6.3.14," 119. Disp~Ut, Wipes=Disp. {x Jx I1x{ x| x X X X |X X K O Ix Ix |x - X I x]1x1x
6, 3,15, 120 Disp-Ut, Wipes-Reuse, '

6.3.16, | 121 Stowage of Equin, X Ix Ix!I xi x X |xX |x X K X |x Ix X |x ] x| x
6. 3. 6, 115 Hand Debr, Xporter X Ix Ix] X} X X I1x I X X kK X Ix ix X |x}Ix1Xx

_ : 1 :
7.1,1, 125 Inventory X Ix Ixt1 x| x k §jx [x |x X_ _§ X Ix Ix X |xixfx

* Basic Constraints = CR. ACC 26, WT =650 Ibs-, Volume <100 C.F., Power 35000 Watts, Cost $$11 m1111on Resupply Wt =500 Ibs
Resupply Volume < 30 C.F, Crew Req. =35 manhours/day.
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TABLE V-1-¢

EQUIPMENT

OPTIMAL FOOD SYSTEMS SUMMARY
MISSION - 006

INDEX =MIN (WT + VOL+RES WT +RES VOL) INDEX = MIN (WT + VOL)
STUDY TiSERIAL NAME NO DBASIC* NO BASIC *
NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS ' CONSTRAINTS
112 .:.3:4-5 : 1 213 .4 5 1L 2 '3 4 :5 112131415
._ . Syptemi Numpber . . 3 [511 9157 ;13 .13 161119 167 §109 201 1951273 1267 ; 207 [i217 121112391283]1223
1,1,1 1 Food Mix x| x: xi x! x x 1x Ix 1x Ix X: X| X1 XX x Ix |Ix Jx Jx
2.1, G, 4 Spc Rad, Freezer x| x! x{ x4 x x| x| x! x x Ilx Ix Ix lx
2.1, 7, 5 Thermoel Freczer ’ -
2.1, 8. G Freezer, Turb/Comp
2,2.4. 7 Wat. Sub. Refrig
2.2.6. 8 Sp Rad. Refrig.
2.2.1, 9 Thermoel, Refrig x| x3 x| x1 x x Ix Ix |x Ix x] x¥{ x1xlx x Ix tx 1x
2.2, 8, 10. Refrig, Turb/Comp
2.3.1, 11 Amb, Stor, - Rigid X
2.3.2. 12 Amb, Stor, - Flex, x] x|l x| x] x_ X jx |x Ix x] x1x{x}lx X 1x |x Ix Ix
3.2.1, 15 IHot Air Oven
3.2, 6, 16 Seli-Heating Pack x| xlx]x|X X §|X IX I1X IX X] xixlIxtx x Ix [x Ix Ix
3.2,13, 17 Micro/Radiant Oven -
3.2.14, 18 Hot Air/Rad, Oven
3.2.15, 19 Ilcated Food Tray
3.2, 1, 20 Food Warming Plate x| xI1x})x]x X | x |x Ix Ix x{ x| x{x]x X Ix 1x |x |x
3.3.2, 21 Reconstitution Mach. X| x{x1x1x X |x |xX |x X X} X1 xIx]x X |x |x Ix Ix
'3,3.3. 22 i Cold Display Cab, x}! x{x]1 x| x x | x |x Ix Ix X| X}l x]x]x x Ix tx Ix Ix
3.4.1, 23. Prep, Counter
3.1. 2., 24 Counter with Power :
3.4.3. 25 Fold ‘Away Counter x| xlx!xtx x| x Ix Ix Ix X! x|-xlxlx x Ix Ix Ix Ix
3.4,4 26 Serv Cart Count, Top B
3.4, 5, 27 Prep, & Serv, Count, |
3.5.1, 28 Snack Bar x] x|l x] x1x | x lx Ix Ix Ix x}] xtx}lxlx xIx lx Ix1x
3.6.1, 29 I'd, Dispens. Cab. |
3.7.1, 30 Fd. Stor, Cab, { _
3.7.2, 3 Sclf=Stor. Cab. x| x| xt x| x X 1x |x Ix [x x{ xlxtxlx X ix ix Ix 1
3.7.3 32 Auto Stor, Cab, -
3.8.1, 43 Kncader-Mech, '
3. 8. 2, 34 Hand Kncading X| X x _ X X X i xl x X x tx X

* Basic Constraints = CR. ACC 26, WT <650 ., Volume < 100 C. F., Power s35000 Watts, Cost <$11 million , Resupply Wt < 500 1b
Resupply Volumoe %30 C. F,, Crew Req. = -35manhours/day.



TABLE V-1-6 (cont'd)

OPTIMAL FOOD SYSTEMS SUMMARY
MISSION - 006

8¢ 938gq

EQUIPMENT INDEX =MIN (WT + VOL+RES WT +RES VOL) INDEX = MIN (WT + VOL)
STUDY |SERIAL " NAME NO BASIC* NO ’ : DASIC *
NO. NO. CONSTRAINTS - ) CONSTRAINTS CONS'TRAINTS . CONSTRAINTS
. ) 112131415 ) 1i 2131415 1y 2{ 31 4] 5 112§ 31414 5

. 3.8.3. 35 Hot Fd, Tongs X 1lxIlx¥ix Ix X ix X ix Ix x! x| x| x| x x Ix 1x Ix Ix

3.8. 4. 36 -~ Clam Shell Device x Ixdx tx |x x I1x Ix Ix Ix x{ x| x| x| x x 1x Ix |x Ix

3.8.7, 37 - Scoop xIxIxtx Ix 1 o x Ix Ix 1x Ix x! x| xl xl x i Ix Ix Ix Ix

3.8.9. 38 Utility Shears xIxixlx ix x 1x Ix Ix Ix x) x! x! x1x x Ix Ix Ix Ix

3.8.10, 39 Iand. Mixer-Blender ' , x X ' X% x  Ix

3.8,11, 40 Spatula xdxtxdx ix g ox Ix ix Ix Ix xi x] xl x] x x_1x Ix Ix Ix

3.8.12, 41 IF'ood Chopper x Ixixtx !x oxodx oixoIx o Ix x! x| x| x| x x Ix Ix ¥ I«

3.9.1, 42 Cont, Spill., Mod, X Ixixjix ix P oxix [x |x |Ix Xx{ x| x] x| x X Ix I1x x Ix

3.10, 3, 43 Waist Restraint X [ x{xlIx Ix Gox Ix ix Ix |x X} x| x| x1 x X Ix ix ix Ix

3,111, 44 Fd. Xport Conveyor ' B Pt

3.11,2, 45 Mag. Conveyor B !

3.11, 3 46 Mech, Rail Xport X ixtxlx Ix F x Ix Ix Ix [x xf x| x| x1x x Jx Ix ix |Ix

3.11,4, 47 Dolly Guided Cart » N ]

3.11, 5, 48 Net Type Bag x Ixixlx 1x ¢ x Ix Ix Ix Ix x] x}] x| x Ix X 1x ix x Ix

3.11, 7 49 Fd., Handling Tongs x |lxix!x-x x Ix [x |x |Ix x{ x| xix]lx x ix ix Ix Ix
4.1, 1L 55 Self Service x [ x1x!x i x{_x} xlxlx :

4,1, 2 56 Steward Service X X Ix |x Ix 1x - X _ix X

4.1.3. 57 Tray/Rail Conveyor i

4,1.6, 58 None (eﬂt in galley) X X x X 5 X X X X

4,1, 1, 59 Tray Rack/Rail Con, . : x4 oxIx Ix Tx Tx X Ix ix Ix Ix

4,2.1, GO. Storage Rack x 1 x)l x] x : _1 x} x x| x

5.4. 1 65 Tray/Recesses i

5,4, 3 66 " Tray/spiked, ribbed

5.4.4, . 67 Cohesive Food

5.4, 5 G8 Bite sized Food

5.4.6 69 Package Contain, xlxl x|l x Hoxix Ix x Ix X x}] x| x x Ix Ix Ik Ix

54,7 70 Covered Tray

5.4.11 71 I'dible Coating t

5.5,2, 72 Pos. Dis. Drink L

5. 5. 2, 73 PDrinking Cup i

5. 5. 3. 74 In-Pack, Liqg. Rest.  Ix I x] x| x[x 1 xTx tx xix X x'xl x x 1x 'y & i

* Baslo Constraints = CR. ACC 26, WT S 650 . , Volume S 100 C. E., Power S35000 Watts, Cost S$11 million., Resupply Wt <500 b

Resupply Volume <30 C. F, Crew Req. =< 35_munhours/day.
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1~ 6 (cont'd) MISSION - 006 .

EQUIPMENT INDEX =MIN (WT +VOL+RES WT +RES VO1) ~__INDEX = MIN (WT + VOL)
STUDY |SERIAL NAME NO BASIC* NO : BASIC *
NO. NO. CONSTRAINTS, . CONSTRAINTS CONSTRAINTS CONSTRAINTS

’ A 112131 445 1} 23 31415 112 131415 11.2} 3141 5

5.6, 2, 75 . Knife X | x e x_Ix
5.6, 2, 76 Spoon x| x x Ix
5. 6, 2. 77 . FFork X X X X
5. 6. 3. 78 Comb, Spoon/Fork x | x X x | x X X X
5. 6. 3. 79 Comb. Knife/Fk/tong [x | x X X | x X X X
5. 6. 4. 80 Kniie, Disposab’e ) , X X X X
5.6, 4, 81 Fork, Disposahlie : X X X X
5.6.4, 82 Spoon, Disposable X X X X
5, 6. 5. 83 Spork, Disposable . 1 x X X X
5. 6, 5, 84 - Disp Comb kn/{/t i X X X X |
5,8.1. 85 Magnetic Knife -
5,8.1, 86 Spobn, Magnetic
5.8.1, 87 Fork, Magnectic
5,8.1. 88 - | Sporic, Magnetic
5.8.1, 89 Comb k/f/t. Mag,
5.9.3. 90 Stom, Supt, Restr,- x Ix¥ix] x1x - x 1x Ix Ix |x xIxdIxixl x ] x Jx Ix ix Ix
5.9. 3, 91 Lap Restraint :
6.1.2, 101 Hand Vacuum xIxtixl xl1x x Ix Ix Ix Ix x I x ¥Ix1x! x x Ix Ix 1x Ix
6.1,3. 102 Guided Vacuum xixlxt xltx x Ix Ix Ix Ix x)lx¥Ixtxl x x 1x Ix ix ix
6.1, 7 103 -~ Disp. Wipes Clean x{ x1 x] x1x x Ix 1x Ix Ix xtxIx1ixl x X Ix Ix Ix Ix
6.1, 8, 104 Reuscable Wipes Cl, ) . .
6.1,10. | 105 Astrovac xixlxl x¥x *x |x Ix Ix }x xtPxIxix)x x Ix Ix Ix Ix
6.2.1, 106 Dis, Wipes Dispen, x I xl x] x1x x |x Ix Ix |x xix Ix|x] x x Ix Ix Ix ¥x
6. 2.2, 107 Reuse, Wipes Disp, ' . i
6, 2.3, 108 Imprg, Wipes Disp. X xpP x| x)x X Ix Ix Ix Ix x¥I x ¥Ix ] x] x X X Ix Ix §Ix
6.2.4 109 Recep, ~Temp, wipes xlxpP xi x1x X Ix Ix Ix Ix X1 x ¥FxX 1 x1 x X Ix Ix Ix &x
6.2.8, 110 | Tray ret,, HandCarr, [ x | x 1 x| x ' xl xixt x]l x
6,2.9, 111 Tray Ret Rail Sys,
6.2.10, 112 Tray Ret Carricr X X 1lx ¥x 1x Ix X Ix Ix Ix Ix
6.3.1 113 Temp Reuse Wipe Stor, | x x! x1x x Ix Ix Ix Ix xIxixixl x x Ix ¥x Ix §x
6,3.2 114 Temp Debris Storage <l x1l x! x| x x I x I1x Ix Ix x! x ¥ xtx X X x Ix
6.3, 7, 116 Push Debris Xporter

* Basio Constraints = CR. ACC 26, WT < 650 lbs, Volume =100 C.F., Power <35000" Watts, Cost $11 million ,, Resupply Wt <500 Ibs
Resupply Volume s 30 C. F, Crew Req. < 35manhours/day. '

N



OPTIMAL FOOD SYSTEMS SUMMARY
MISSION - 006

TABLE V-1- 6 (cont'd)

09 o3ed

* Basio Constralnts = CR. ACC z6, WT =650

. EQUIPMENT JINDEX=MIN (WT +VOL+RES WT +RES VOL) INDEX = MIN (WT + VOL)

STUDY |SERIAL NAME INO BASIC* NO : BASIC *

NO. NO. - CONSTRAINTS .. ) CONSTRAINTS CONSTRAINTS CONSTRAINTS
" 112 13 a4 }5 i1 12 {3 {4 |5 1 (2 {314 |5 11213]41]5
6.3.11, 117 Galley Sink x Ix Ix Ix Ix X K X Ix Ixix Ix X kK Ix Ix jx
6.3.13.° 118 Auto Dish Wash/Dry x Ix Ix Ix Ix X k K x Ix Ix1x Ix X x Ix Kk
6.3.14, 119 Disp~Ut, Wipes-Disp. Ix Jx Ix Ix Ix X _k K x Ix Ix Ix |x - X x x Ik
6.3.15, 120 Disp-Ut, Wipes-Reuse, ‘

6, 3,16, 121 Stowage of Equin, x Ix Ix Ix Ix X i F k k x Ix Ix Ix Ix X X Ix
6.3.6, 115 Hand Debr, Xporter x Ix Ix Ix Ix T x k| k k. x 1x Ix Ix Ix X %
7.1.1, 125 Inventory x ¥ix Ix Ix Ix Hl x k x Ix Ix Ix Ix x Ix

-y Volume < 100 C. F., Power <35000° Watts, Cost = $11 million, Resupply Wt %500 1bs
Resupply Volnme <30 C.F, Crew Req. < 35 manhours/day
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TABLE V-1-17

OPTIMAL FOOD SYSTEMS SUMMARY

MISSION -007

EQUIPMENT INDEX =MIN (WT +VOL+RES WT +RES VOL)- INDEX = MIN (WT + VOL)

STUDY ‘ESERIAL NAME NO BASIC* NO BASIC *

NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS ' CONSTRAINTS
1 12.3: 4-5 1:213 4 :5 1 2 3 4 :5 11241 31415

I . . System Number .. 27(3 1331 9 § 37 37 113143119 133 1237 2312011195 240 {1253 |247121712111259

1,1,1 1 Food Mix xlxix:ix!'x X X{ixX | x X x ! x1x 1x X X x |lx | x| x

2,1, G, 4 Spc Rad. Freezer x | x) x] XX X {x1x\1x X x i x{x]1x!l x x I x|lx 1 x]1x

2,1, 7, 5 Thermoel Freezer i )

2.1, 8. G- Freezer, Turb/Comp

2,2, 4, 7 Wat. Sub. Refrig.

2.2.6. 8 Sp Rad, Refrig,

2.2.17, 9 Thermoel, Refrig xdxlxix!l x xIxlxlx X xl xixdx ]| x xtlxlxlxl x

2.2, 8, 10 Refrig, Turb/Comp :

2,3.1, 11 Amb. Stor, - Rigid X

2,3.2, 12 Amb, Stor, - Flex, xfx{x1xlx x { x|'x|x x | x|xlx]x x | xlxlx]lx

3.2.1, 15 Hot Air Oven

3. 2,6, 16 Self-Heating Pack x| x1x X x x| xix X x | x Ix 1x X x Ix! xlx I x

3.2,13, 17 Micro/Radiant OQven '

3, 2. 14, 18 Hot Air/Rad. Oven

3.2.15, 19 Heated Tood Tray

3.3.1, 20 Food Warming Plate x|x Ix1x X x x|l x1x X X |x 1x1lx | x Xx Ixix]lx]x

3.3, 2, 21 Reconstitution Mach, xiIx Ixlx X Xx § x ] xX|Xx X X 1 X IxI1x X X Ix | xIxXIX

3.3.3. 22 1 Cold Display Cab, x1xlxix] x xlx1lx1lx X x | x)xlx] x x Ix I x]xlx

3.4.1, 23 . Prep. Counter

3. 1.2, 24 Counter with Power

3.4.3. 25 FFold Away Counter x]lxlx|x]| x xix]x|x x Ix Ix ¥ x|lx] x x X |x|Ix] X

3.4.4 26 Serv Cart Count, Top N B

3.4, 5, 27 Prep, &Seryv, Count, ] .

3.5. 1. 28 Snack Bar xix ixlx >. 9 X 1 x| x1x X X x | xl x] x xIxixjx{ x

3.6,1, 29 I'd, Dispens. Cab, |

3,7.1, 3 Fd. Stor. Cab. ] _

3.7.2, 51 Sclf-Stor, Cab,’ x| x 1 xi1x X X X] x I X X X X1 xt X X X | x1 x| x X

3.7.3 32 Auto Stor, Cab, ' i

3.8.1, 33 Kneader-Mech, xlxlxtx! x x]l x1xix x ‘xlxlxix!l x 2 lxlxlxl x

3.8, 2, 34 Iand Kneading L i

* Basloe Constraints = CR. ACC 26, WT =850 lbs, Volume <150 C.F., Power 40000 Watts, Cost <11.5 million, Resupply Wt <850 1bs.
Resupply Volumo 545 C.F,, Crew Req. <45 manhours/day.
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1-7 cont. MISSION -007- .
EQUIPMENT INDEX=MIN (WT + VOL+RES WT +RES VOL) ~__INDEX = MIN (WT + VOL)
STUDY |SERIAL " NAME NO BASIC* " NO : BASIC *
NO NO. CONSTRAINTS - ] CONSTRAINTS CONSTRAINTS . . CONSTRAINTS
' 1]21 331415 ' 1:i 2131415 13 2} 314156 11 23 31445
- 3.8.3. 35 Hot Fd, Tongs xlxlx¥txlx Xeilx Xl X1 X X x| xix !l x x | x|xlx|x
3.8.4., 36 - Clam Shell Devu,(, I1x1x I x x| x il x x | xi{ x| x X X {x|lx X X X1 x]1xlx
3.8.7, 37__ Scoop xlxIxtxtx H x txi xix] x1 x tx]x]|x] x X | xi{x|x]x
3.8.9. 38 Utility Shears xIxixlxix x Ix!l xl x] x X xlIxIx ] x x IxIxlx]x
3.8,10, 39 . FHand. Ml\er-Blonder |l x!Ixix!ix . x X x{ x| x X x| x| x X X X | xix{x
3.8.11, 40 Spatula xi1xixi x!Ilx _ x {x1ixIxix X x| x1 x| x x |x|Ixix] x
3.8.12, 41 Food Chopper x|l xix x! x ' x X X| x X X x| x| x| X X X xIx}x
3.9.1, 42 Cont, Spill. Mod. xIxix] xix 0 x x| x{x| x X x| x| x| x x |x| x;x]|x
3.10, 3, 43 Waist Restraint x|l xlx] x/ x 4 x V1x! xlx| x X x| x| x| x x Ix i xix{x
3.11,1, 44 I'd. Xport Conveyor < 1 ox 1 x 7 x X X X X1 X1 x X X X i X
3,11, 2, 45 Mag, Conveyor " < 1 " % ' X X !X
3,11.3, | 46 Mech, RailXport xlxlx! x] x ! x!lx|x|x}] x x | x| x| x| x X |X] x x| X
3.11, 4, 47 Dolly Guided Cart x{xl x] x X i X X |x|x X X x| x| x X X X XX X
3,11, 5, 48 | Net Type Bag g :
3.11,7 4% - Fd., Handling Tongs i
-4,1,1. 55 Self Service lxlxl x1 x i X x1x1x X .
4,1,2, 56 Steward Service 1ol x o x1lxlxlxlx - x | x xtx]lx
4,1.3, 57 Tray/Rail Conveyor i ' - ‘ i
4,1, 6, 58 None (eat in galley) xlx{xlx Vi X X} x| x X j
4,1, 7. 59 Tray Rack/Rail Con, - x 1 xlx1lxix] x ' x Ixlixixlx
4,21, GO. Storage Rack xtx !l x}x _' x I xl x| x _X '
5.4, 1 65 Tray/Recesses 1 o
5.4, 3 66 "Tray/spiked, ribbed - | x| x{ x| x| x | x [ xIx[x]x x | x) x| x X x I x| xlIx}x
5.4.4 67 Cohesive Food - . '
. 4. 68 Iite sized Food x| x| x| x X X x| x!x] x X t x| x| x X X X i xiIxix
5.4.6 69 Package Contain, i i
5.4, % 70 | Covered Tray , . _
5.4, 1L 71 Idible Coating - ¢ X
5.5, 2. 72 Pos, Dis, Drink .. ' .
5.5, 2. 73 Drinking Cup 5
5. 5. 3. 74 In~Pack, Liq. Rest. <V xlx!l x| x il x I xlx xtx X Ixtx 'x X x lxV xixlx

:

* Baslo Constraints = CR ACC 26, WT =850 lbs, Volume <150 C.F., Power 40000 Watts, Cost =11. 5II11111011, Resupply Wt <850 1bs
Resupply Volume <45 C.F, Crew Req. <45 manhours/day.
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TABLE V-1-7 cont,

OPTIMAL FOOD SYSTEMS SUMMARY
MISSION - 007

INDEX = MIN (WT +VOL+RES WT +RES VOL)

EQUIPMENT INDEX = MIN (WT + VOL)

STUDY |SERIAL NAME NO BASIC* NO : BASIC *

NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS CONSTRAINTS
) J1}1 213} 4[5 1, 21 31415 1 }2 |3 14} 5 131,23 31415

5.6, 2, 75 . Knife

5.6, 2, 76 Spoon

5.6, 2, 77 . Fork

5.6, 3. 78 Comb, Spoon/Fork x| xlxl x| x x | x| x x| x X

5. 6, 3. 79 Comb. I{nife/Fk/tong X xIx | x X X x| xi1x X X

5.6.4, 80 Kniie, Disposabie X X X X X

5.6, 4, 81 Fork, Disposahle X X X X X

5,06.4, 82 Spoon, Disposalle X X X X X

5, 6. 5. 83 -Spork, Disposable 1x X X X

5.6, 5, 84 Disp Comb kn/[/t x 5 < %

5,8.1, 85 Magnetic Knife

5,8.1, 86 Spobn, Magnetic

5.8.1, 87 Fork, Magnetic

5.8.1, 88 Sporic, Magnetic X | x XX

5.8.1, 89 Comb k/f/t, Mag, x { x X1 x

5.9.3. 90 Stom, Supt. Rectr,- xExixlx X x]lxtxlx X X xix{x X il X xIxixix

5,9.3, 91 Lap Restraint !

6,1,2, 101 Hand Vacuum X I1x I x X .4 .4 x!x X X XiIx1x X X X1x1Ix X

6.1.3. 102 Guided Vacuum xlxix !l x X x I x]lxlx! x X xI xlx! x X lxixixlx

6.1.7, 103 Disp, Wipes Clean xixlxlxt x x!l x1lxlx] x x I x1x x Jxixlxtx
6.1.8, 104 Reuscable Wipes Cl, ) X ‘ ,
6,1,10, | 105 Astrovac x 1 xlP x1 x1 x x| xl xl x} x x IxIxix] x x | xI xix}]x
6.2.1, 106 Dis, Wipes Dispen, x1xl1xl x X x|l x{xtx X X lxixixl x x I x]lxpxix
6.2,2, | 107 Reuse, Wipes Disp,

6. 2. 3, 108 Imprg, Wipes Disp. X1 x] x| x X X X1 x]x X X xXIxix X X x)] x] x| x
6,2.4. 109 Reccp. ~Temp, wipes X1 x] x| x X X x| x] x X X X I xIx X X X X1 X% X
6.2, 8, 110 { Tray ret,, HandCarr, [x | x| x| x X lxixix X

6.2.9, 111 Tray Ret Rail Sys.

6.2,10, 112 Tray Ret Carricr X X x! x| x X X X1 xt x¥x
6.3.1, 113 Temp Reuse WipeStor, [ x| x§ x| x X x Il xt xl x X x | x¥ixtxl x x ]l x} xl xix
6,3, 2, 114 Temp DebrisStorage {x} x| x| x X x| x] x] x x b x xixlxl x x|l x! xl x8 x
6.3.7. 116 Push Debris Xporter '

* Basio Constraints = CR. ACC 26, WT =850 Ibs , Volume <150 C.F., Power 40000 Watts, Cost <11.5 million, Resupply Wt <850 Ibg

Resupply Volume $45 C.F, Crew Req. <45 manhours/day.
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1-7 cont. MISSION - 007 .
. EQUIPMENT JNDEX=MIN (WT +VOL+RES WT +RES VOL) " _INDEX = MINi\VT + VOL)
STUDY |SERIAL NAME NO BASIC* NO BASIC *
NO. NO. : CONSTRAINTS .. . CONSTRAINTS CONSTRAINTS CONSTRAINTS
) i 1 12 13 14 5 | 1 )2 3 14 5 1 12 3 14 |5 112131415
- 6,3,11, 117 Galley Sink x Ix Ix]lxix X X | X|x|x X |xix|x x IxtixlxIx
6.3,13. 118 AutoDishWash/Dry  |x Ix | x| x| x % x| x| x|x x |xIx[x x IxlxIx[x
6. 3.14, 119 Disp-Ut. Wipes-Disp. Ix X x I x X X Xx I xlx1x X x Ix I x x IxIx¥ix Ix
6. 3. 15, 120 Disp-Ut, Wipes-Recuse,
- 6.3.16. 121 Stowage of Equin, xIx Ixlxix X xlxlxlx x Ix x| x x Ix]l xl x]x
. 6.3.86, 115 Hand Debr, Xporter X 1x Ix]lxlx 1 X xX{xIxix X |Ix1xIx X |x] x| x]x
7.1.1, 125 Inventory xIExIxlxix X Xlx1x1x X X Ixix| x x Ixi xIx|Ix

* Basio Constraints = CR. ACC 26, WT =850 lbs,, Volume <150 C.F. , Power $40000° Watts, Cost =11, 51m111on, 'Resupply Wt £8501bs
Resupply Volume <45 C.F., Crew Req. <45 manhours/day.
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1-8 ~ MISSION - 008
EQUIPMENT INDEX=MIN (WT +VOL +RES WT +RES VOL) INDEX = MIN (WT + VOL)

STUDY I!SERIAL NAME - NO . BASIC* NO BASIC *

NO. NO. : CONSTRAINTS CONSTRAINTS CONSTRAINTS ' CONSTRAINTS
1 {2 :3: 4.5 : 1 : 2413 .4 :5 1 2 '3 4 :5 1121 314165

©__ . Syptem Number = _ 2713 133 937 37 113143119 85 1237.231}201{195; 240 {259 [223 331}1295] 403

1,1.1 1 Food Mix x|l xixix! x x !x]x!ix]x x: xt x! x x| x x| x{x] x

2.1, G, 4 Spc Rad. Freezer x| x!x{ x| X X {x | x|l x{x x: x| x| x!I X X [ X | xX]1x! X

2.1, 7., 5 Thermoel Freczer ) )

2.1, 8, G Freezer, Turb/Comp

2,2, 4. 7 Wat, Sub, Refrig.

2.2,6, 8 Sp Rad. Refrig, X

2.2,1, -9 Thermoel, Refrig xIxix1x}] X x Ix|x}x}]x x| x| x| x{ x|l x {x|x{x

2.2, 8, 10 Refrig, Turb/Comp

2.3.1, 11 Amb. Stor, - Rigid

2,.3.2, 12 - Ambh, Stor, - Flex, ] x]lx 1 x|l x X | x]xlxix x] xt x| x| x| x  ix{x}|Ix] x

3.2.1, 15 Hot Air Oven ! . .

3. 2, 6, 16 Scelf-Heating Pack x| x| x X X 1x|lxtx1x xf xt x|} x| x x Ix!I x| x| x

3,2, 13, 17 Micro/Radiant Qven ‘

3.2.14, 18 Hot Air/Rad., Oven

3,2.15, 19 llcated Tood Tray

3,3.1, 20 Food Warming Plate x| x| x| x| x x x| xixl1x X| x x| x X Ixix]l'x] X

3.3.2, 21 Reconstitution Mach, x| xI x1 x| x X |IxX | x{x1]1XxX Xi X X} X X | x| x| X} X

3. 3. 3. 22 Cold Display Cab, x] x] x|l x| x X |{xixIxlx X| X X] X x |x{xlx}] x

3.4,1, 23 . Prep, Counter

3.4.2, 24 Counter with Power

3. 4. 3. 25 FFold Away Counter x] x| x| x] xX_, x { x| xIx]Xx xI x| Xt X X X {x] x| X] X

3.4.4 26 Serv Cart Count, Top ' '

3.4.5, . 27 -Prep. &Serv, Count, _

3.5.1, 28 Snack Bar x| x| x| xXi X X |l x| xtx1x x{ x| . xt x] X X1 x| x] xX] X

3.6,1, 29 I'd, Dispens, Cab, ’ .

3.7.1, 3 I'd, Stor. Cab, ) X . x! x

3.7, 2, 3 Self-Stor, Cab, x] x! x! X| X xlxlx1x x{ x| x| x| X X 1 X X

3.7.3 32 Auto Stor, Cab. ' ;

3.8.1, 33 Kneader-Mech, x| x| Xt x| X x| x| x ;x| X Cox) x| X X1 X Xx | x| x] xf X

3. 8.2, 34 Iiand Kneading o i '

* Basio Constraints = CR. ACC 26, WT < 850 lbs, Volume < .150 C. F., Power < 40000 Watts, Cost s$11.5 million Resupply Wt <850 lbs,
Resupply Volumo = 45 C. F, Crew Req. 545 manhours/day,
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TABLE V-1-8 (continued)

OPTIMAL FOOD SYSTEMS SUMMARY
MISSION - 008

EQUIPMENT INDEX =MIN (WT + VOL+RES WT +RES VOL) "__INDEX = MIN (WT + VOL)
STUDY |SERIAL " NAME NO ' BASIC* NO : DASIC *
NO NO. CONSTRAINTS - " _CONSTRAINTS CONSTRAINTS . CONSTRAINTS
, 112131415 1i213/41}5 1} 2] 31415 1121314715
3. 8. 3. 35 Hot ¥d, Tongs X X| x§x X X x| X Xl.-x p. ¢ X X X X X X X! x X
3. 8. 4. 36 - Clam Shell Device X| X} X}|x | X X | XixX{ X! X X X | X1 X! X X IX I XXt x
3.8, 7. 37 - Scoop ' x| xixf{x Ix ‘ X I XV X| x| X X 1x | x! x| x X IX 1 x]1 x{ x
3.8.9, 38 Utility Shears X x{xix ix X | xtx| x| x X Ilx x|l x| X X I1xtxl xt x
- 3.8.10, 39 Iand Mixer-Blender X X xix X X X X X X X Ix X X X X 1 x x| x X
3.8.11, 40 Spatula ' XIxX{xix Ix X |lxixl x| x X {x | x1 X} X X | xi1xi X1 x
3.8.12, 41 Food Chopper X xixix Ix X {ix!x! x| x x ix | x| x| x X 1xix! x}) x
3.9.1, 42 Cont, Spill., Mod. x|l xixjx 1x I xix]lx] x| x x {xlx] x| X x Ixtxi x| x
3.10, 3, 43 Waist Restraint Xl xixlx Ix Yo xIxlx]l o xlox X x|l x1 x| x X IXxiIxrtxl x
"3.11.1, 44 T'd, Xport Conveyor x1 | x 1x o xl ix X x 1x x| x X i x X
3.11,2, 45 Mag, Conveyor X X i x b X X p.9 X
3.11, 3, 46 Mech. Rail Xport x!I xIx1x Ix T o xlx | x| x| x x{xl x|l x| x X |x1x:x] x
3.11, 4, 47 Dolly Guided Cart xlxlxlxlx i xixlx! x§] xt xIx]x| x! x x lxlxtx] x
3.11, 5, 48 Net Type Bag ! :
3,11, 7 4% I'd, Handling Tongs ;
4,1,1, 55 - Self Service x| x{ xIx 5 x Ix]1 x! x] x
4,1,2. 56 Steward Service x . xlx]x! xl x x Ilx xtxl x
4,1,3. 57 Tray/Rail Conveyor i
~4,1.6. 58 None (eatingalley) X| Xy X} X s XX X} x| X
41,7, 59 Tray Rack/Rail Con, . x 4 xfPx| x| x] x X |x{x{x]x
4,2,1. 60. Storage Rack X| Xt Xt X n_' X1 X1 X| Xt X
5.4, L 65 Tray/Recesses K
5.4.3 66 Tray/spiked, ribbed x| x}l x|l x1x x|l x|l x! x| x x !l x}] x] ' x] x x Ixlxixl x
5.4. 4 67 Cohesive Food N
5.4, 5 68 Bite sized Food - x| x| x{xix x| xi x| xI x xtxl x| x1 X x I x 1 x¥1x] x
5.4.6 69 Package Contain, B
5 4. 70 Covered Tray :
5.4.11L 71 Iidible Coating B -
5.5, 2. 72 Pos. Dis. Drink L :
5, 5, 2, 73 Drinking Cup e ;
5. 5, 3. 74 In~Pack, Liq. Rest. x| xp x{ x| x I xixtx o x x| x|} x}-x' xi x x I xv'xi1x] x

* Basic Constraints = CR. ACC 26, WT = 850 lbs, Volume = 150 C. F., Powcr 40000 Watts, Cost s$11. 5 million, Resupply Wt <850 1bs
Resupply Volume < 45 C. F, Crew Req. = 45‘nmnhours/day.
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1- 8 (continued) MISSION - 008 .
EQUIPMENT INDEX =MIN (WT +VOL+RES WT +RES VOL) ~_INDEX = MIN (WT + VOL)
STUDY |SERIAL NAME NO BASIC* NO : BASIC *
NO. NO. A CONSTRAINTS . CONSTRAINTS CONSTRAINTS CONSTRAINTS
‘ _ 111 2] 3i 415 1, 21 3141!5 1]2 131415 12131414t 5
5.6. 2, 75 . Knife N
5. 6.2, 76 Spoon
5. 6.2, 77 . FFork
5. 6. 3. 78 Combh. Spoon/Fork x | x| x| x| x X Ix | X | x| X X] x| XI1xX |x
5. 6, 3. 79 ‘Comb, Knife/Fli/tong Ix § x| x| x| X X | X | x| X[ X x| x| x{x [x
5.6.4, 80 - Knile, Disposable : X X X '
5. 6. 4. 81 Fork, Disposable : X X X
5.6.4. 82 Spoon, Disposable ‘ X X X
5, 6. 5, 83 Spork, Disposable ) T x X
5. 6. 5, 84 Disp Comb kn/[/t j X X
5,8,1, 85 Magnetic Knife ' : '
5,8.1, 86 Spobn, Magnetic
5.8.1, 87 Fork, -Magnetic
- 5.8.1, 88 - | Spork, Magnetic = x| x X { X
5.8, 1, 89 Comb k/f/t. Mag. X x| x
5.9.3. 90 Stom, Supt, Restr,- X xI x x X X X X X1 X X X IX §IX X X x|l xX:i x
- 5,9.3. 91 Lap Restraint !
6. 1, 2. 101 Hand Vacuum X X1 X X X X X X 1 X X X X X X X X x> X)X
6.1.3. 102 Guided Vacuum P x] X Xt X X | X1 X1 X1 X X} XX 1x X x| x] X} XX
6.1, 17, 103 - Disp. Wipes Clean x| x1 X X X X | X p:¢ X! X X xfIx{x x}] x§ x| xix
6,1,8, 104 Reuscable Wipes Cl., ) . X .
6.1,10, 105 Astrovac . <t x] xt X X x| x| x| x| X xt x| x{ x X x| x§ xt xi§x
6.2, 1, 106 Dis. Wipes Dispen, x] xt x| xp x x |xlx]x] x x1 x] x| x} X x| x] x} xix
. 6,2,2, 107 Reuse, Wipes Disp, ' ]
6, 2.3, 108 Imprg. Wipes Disp, x| x] xI x} x x Ixtx]lx{x xt x1 x1 x X x| x] x}] x1x
6. 2.4. 109 Recep. ~Temp, wipes x{ x{ ¥ x| X X | X} X] X} X XPE X} X1 X X X{ X} X] XX
6. 2. 8. 110 1 Tray ret,, HandCarr, [X | X] X} X x| x| x| x X
6.2.9. 111 Tray Ret Rail Sys,
6,2,10, 112 4. Tray Ret Carricr . X X | x{x] xX] X X! x| x}] x§{X
6.3, 1. 113 Temp Reuse WipcStor, {x ] x| ® x X XXy X] X} X X! X} x{ X X x| x] x| X§ X
6.3.2, 114 Temp Debris Storage x|l x x1 x ! xIxixixlx x| x1t x} x X x| x§ x| xtx
6.3.17, 116 Push Debris Xporter ‘

' . _ . ‘
* Basio Constraints = CR. ACC =6, WT <850 Ibs,, Volume <150 C. F-, Power <40000  Watts, Cost <$l1,5million, Resupply Wt <8501ks
Resupply Voluma S 45 C. F, 'Crew Req. < 45 manhours/day. .



89 ad8egd

TABLE V-1- 8 (continued)

OPTIMAL FOOD SYSTEMS SUMMARY
MISSION - 008

JNDEX =MIN (WT + VOL +RES WT +RES VOL)

. EQUIPMENT INDEX = MIN [WT + VOL)

STUDY |SERIAL NAME INO BASIC* NO BASIC *

NO. NO. - CONSTRAINTS .. . CONSTRAINTS CONSTRAINTS CONSTRAINTS
" _ 1 12 13 1415 K 1 2 |3 j4 |5 1 12 §3 14 11213145

o 6.3.11, 117 Galley Sink X 11X Jx]x| x FiIxIx |x {x X 1 X |x |x X | x| xIx |x

6.3,13.° 118 Auto Dish Wash/Dry X IX |x|x}] x X 1 xIx |x |x X | x |x Ix X[ x| xlx[x
6.3.14, 119. Disp-Ut, Wipes-Disp. [x Ix [|x | x{ x X | xIx ]x |x X | x|Ix Ix X1 x| x)Ix]x
6.3,15, 120 Disp-Ut, Wipes-Reuse,

6. 3.16, 121 Stowage of Equin. X 11X Ix]1x] x X I1xIx Ix |x X | xix [x X1 x] xIx{x
6. 3. G. 115 Hand Debr, Xporter X 11X Ix]xix X Ixix |Ix [|x X I X Ix Ix X x] xfx1Ix
7.1, 1, 125 Inventory X Ix Ix|lx] x u X Ixix 1x Ix X 11X Ix ix x| x§ xIx|x

* Basic Constraints = CR. ACC 26, WT <850 lbs,, Volume < 150 C. F., Power < 40000 Watts, Cost S$11 5 million, Resupply Wt £8501bs

Resupply Volume < 45 C. F.

, Crew Req. <45 manhours/day.
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TABLE V-1-9

OPTIMAL FOOD SYSTEMS SUMMARY

MISSION -

009

EQUIPMENT INDEX=MIN (WT +VOL+RES WT +RES VOIL) INDEX = MIN (WT + VOL)

STUDY !SERIAL NAME NO BASIC* NO BASIC *

NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS ' CONSTRAINTS
1 12 :3: 4.5 1:213 .4 :5 1 2 '3 4 :5 112} 31415

©_ . Syptemi Numpber . . 2713 133;9 37 37 113143 119 | 85 237931 1201]195 240 |} 253 [247|217}211f 259

1,1.1 1 Food Mix X xix?x' X X X X I X X X: X X X x | X X X X X

2.1,G, 4 Spc Rad. Freezer X | x4 xi xi X X {X |x |x X X x{ x| xlI x |i x{ x] xlJx|]| x

2.1, 1. 5 Thermoel Freezer )

2.1, 8. G Freezer, Turb/Comp |

2.2, 4, 7 Wat, Sub, Refrig. B ]

2.2.86, 8 Sp Rad. Refrig.

2.2, 7. 9 Thermoel, Refrig x | x] x1 x| x X Ix Ix |x X x|l x]1 x1 x| x x] x| xlx X

2.2, 8, 10 Refrig, Turb/Comp

2.3.1, 11 Amb, Stor, - Rigid B

2.3.2, 12 Amb, Stor, - Flex, x x| x| x{ x x |x 1x Ix X x! x P x| xl x xt x| xlx X

3.2, 1, 15 Hot Air Oven 1

3.2, 0, 16 Self-Heating Pack x | x| x X x ix Ix Ix < x| x 1 xl x1 x x| x x| x <

3.2.13, 17 Micro/Radiant Oven '

3.2.14. 18 Hot Air/Rad., Oven

3.2.15, 19 Hcated TFood Tray

3.3, 1, 20 Food Warming Plate x I x| x1 x| x x Ix 1x Ix X x}l x x| . x x! x] xlx X

3.3.2, 21 Reconstitution Mach, X x| x{t x X X x |x Ix X <1 x <] x x| x|l x| x x

3. 3. 3. 22 1 Cold Display Cab, x x| xl x] x x Ix |x Ix X X1 x x|l x x|l xl x]x X

|

3.4.1, 23. Prep. Counter

3.14. 2. 24 Counter with Power

3.4, 3. 25 Fold Away Counter x | x1 x| x| x, x 1x Ix |Ix X x!' x1xl x!] x xt o xl xl x X

3.4.4 26 Serv Cart Count, Top '

3.4.5. 27 Prep, &Serv, Count, .

3.5.1, 28 Snack Bar X x| x! xi x | X |IxX IX X X X X I x X X X x|l x] x X

"3.6,1, 2 ¥d, Dispens. Cab, N

3.7.1, 3 Fd. Stor, Cab, , { X

3.7.2, 31 Sclf{=Stor, Cab, X | x| X X X X Ix [x X X X X X X x| x] xt x X

3.7.3 32 Auto Stor, Cab, )

3.8.1, 43 Kneader-Mech, x| x| x| x| x X fx [x ix X x] x ] x1 x] x x] xi xl x X

3. 8.2, 34 Iiand Kneading .

* Baslé Constraints = CR. ACC 26, WT s 850 lbs, Volume s .150 C. F, Power 40000 watts, Cost < $11, 5m1111qnm,supply Wt < 850 Ib,
Resupply Volumo %45 C, F, (‘1 ew Roeq. < 45nmnhouw/d'ly.



OPTIMAL FOOD SYSTEMS SUMMA RY

0L e3ed

TABLE V-1-9 (Cont'd) : MISSION - 009 .y
- EQUIPMENT - INDEX=MIN (WT + VOL+RES WT +RES VOL) i INDFX MIN (WT + VOL)
STUDY |SERIAL NAME NO ' BASIC* NO BASIC *
NO. NO. CONSTRAINTS - ) CONSTRAINTS CONS'TRAINTS __ CONSTRAINTS
- 112131415 ' 1:213/4415 1y 2] 31 4] 65 11 21 3§ 445
. 3.8,3, 35 . | Hot Fd, Tongs x x |x §{x [|x X WK X X X x Ix x| x| x x Ixix!lx! x
3. 8.4, 36 - Clam Shell Device x | xix Ix [x x k < < « Ix Ix ]l x!l x x 1x vl <] x
3.8. 7. 37 . Scoop x| xIx Ix Ix X X X X x Ix Ixlxlzx X Ixix!I x| x
3.8.9, 38 Utilitv Shears Xl x| xlx i x X K X X x Ix Ixlx{x x IxIxlx]lx
- 3. 8,10, 39 1 Hand Mixer-Bleader X x| xXix X x5 b.4 X x Ix lxlx| x X Ix 1x 1 x1 x
3.8, 11, 40 Spatula x I x! xix Ix x Kk x Ix X x Ix Ixlx]x x Ix ix i x| x
3.8.12, 41 Food Chopper x{ x| xlx Ix Xx__ b X X x IxIxlx] x x Ixix!lx} x
3.9.1, 42 Cont, Spill, Mod. x| xi x]x Ix Jdx E & X X x 1x 1 x1x1 x X 1x t Xl x
3.10, 3, 43 Waist Restraint X X x| x X ox X X X X X X X X 'x X txl x
3, 11,1, 44 Fd, Xport Conveyor X X 1x  ix X X x | x x| x X ix X
3.11,2, 45 Mag, Conveyor x X B kI ix ’ X X x
3.11, 3 46 Mech, Rail Xport x | x4 xlix {x I x X X x Ix I xl x1 x x Iix {x ix}| x
3.11, 4 47 Dolly Guided Cart x I xl xix Ix ix X x bt xixixt x| x x Ix Jxtx
3.11,5, 48 "1 Net Type Bag ! ‘
3.11,7 49 - Ird, Handling Tongs 4
4,1, 1, 55 Self Service Cix I x| x} x 1T x Ix ] xt x] x .
4,1, 2, 56 Steward Service - Ix Tx Kk X X - - X {x xIx1 x
4,1,3 57 Tray/Rail Conveyor Y ' v - ' ¢
- 4,1.6. 58 None (eatingalley) - Ix | x| x| X ¥ x Ix ] x|l x}] x s
4.1.7, 59 Tray Rack/Rail Con, I X ilx k Ix X . x Ix Ixixlx
4,2, 1, GO. Storage Rack x| x| xix B ’ x Ixixt x| x ‘ |
5.4. 1L 65 Tray/Recesses o
5.4.'3 66 Tray/spiked, ribbed < | x! xix X ilx kK Kk Ix X x txl xi x1 x x fIx Ix Ix{ x
. 5.4.4, 67 Cohusive Food , ' : ' ‘
5.4.5 G8 Bite sized FFood X Ix xIx [x 1x Ik K Ix X x 'xlxl x1 x x Ix Ix Px1l x
5.4.6 69 Package Contain, - '}
5.4, 7 70 | Covered Tray SR )
5.4.11 71 Idible Coating : H ‘ : . S SO
5.5, 2. 72 Pos. Dis. Drink . L | :
5.5.2, 73 Drinking Cup e - »
5. 5, 3. 74 In-Pack, Liq. Rest. x ) x]x [ xIx Tx Jx Kk x xi . x bPxit x' x! x x x 'x ix1x
* Baslo Constraints = CR ACC 26, WT < 850 Ibs, Volume < 150 C. F., Power S40000 Watts, Cost - $11.5 mil. , Resupply wt < 850 Ib,

Resupply Volume < 45 C.F, Crew Req. = 45manhours/day.
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TABLE V-1-9 (Cont'd)

OPTIMAL FOOD SYSTEMS SUMMARY
MISSION - 009

INDEX = MIN (WT +VOL+RES WT +RES VOL)

EQUIPMENT INDEX = MIN (WT + VOIL)

STUDY |SERIAL NAME NO BASIC* NO : BASIC *
NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS CONSTRAINTS

' : . 112131415 1, 2}, 314!} 5 142 131415 231 3141 5
5.6.2, 75 . Knife
5.6. 2, 76 Spoon
5. 6.2, 77 Fork
5.6. 3. 78 Comb, Spoon/Fork x | x| xfx [x X K K K X
5. 6. 3. 79 Comb. Knife/Tk/tong [x I x| x{ x {x X kK K K X
5, 6. 4. 80 Kniie, Disposab’e X X X X
5. 6. 4. 81 Forlk, Disposabie X X %
5, 6. 4. 82 Spoon, Disposable X X X X
5, 6. 5. 83 Spork, Disposable S ¢ X X X

5. 6. 5. 84 Disp Comb kn/I/t I X x X
5.8.1, 85 Magnetic Knife
5.8.1, 86 Spobn, Magnetic
5.8.1, 87 Fork, Magnetic

5. 8.1. 88 Sporiz, Magnetic X | X X X

5,8.1, 89 Comb k/f/t. Mag, x | x x  Ix
5.9.3. 90 Stom, Supt, Restr,- x Ex] xIx Ix X kK kx K X X X ix {x!x X Ix ixl x

. 5.9, 3. 91 Lap Restraint

6.1.2, 101 Hand Vacuum X x Ix I x §Ix x Kk & K X X Ix &x Ix1l x X {x1x}] x
6.1, 3. 102 Guided Vacuum X Ix X | x I x X Kk Kk X X X _ Ix X 11X X X 1 x Xl x
6,1,7, 103 Disp. Wipes Clean X1 X1 xXIx Ix x Kk Kk Ix X X Ix Ix 1x X Ix1x!x
6.1, 8, 104 Reuscable Wipes Cl, X ,

6,1.10, 105 " Astrovac x b x] xtx ix X K X X X _Ix IWx Ix}1 x x Ix ¥t x1 x
6.2.1, 106 Dis. Wipes Dispen, x 1 x] xIx tx X X X X Ix kx Ix}) x x 1 x1l xi x
6.2, 2, 107 Reuse, Wipes Disp, '

6.2, 3, 108 Imprg, Wipes Disp, x 1 x} xIx 1x x Kk Ix jx X x Ix Ix Ix1x x I x] x} x
6. 2.4. 109 Recep. ~Temp, wipes x1 x! xfx {x x Kk _Ix Ik X x Ix Ix Ix{x x I xl xk x
6,2, 8, 110 Tray ret. , Hand Carr, Ix | x| x| x X x Ix tx1 x

6.2,9, 111 Tray Ret Rail Sys.

6.2,10, 112 Tray Ret Carricr X X K OIX X X x{x} x§ x
6, 3.1, 113 Temp ReuseWipeStor. {x | x| X X | X X K _Ix Ix X X [x _Ix jx1x X 1 x| x§ x
6. 3.2, 114 Temp Debris Storage x}] xb xl x b x X _lx x Ix X X Ix Ix Ix! x X i xl x4 x
6.3.7. 116 Push Debris Xporter |

| ‘ ' ’ : .
* Baslo Constraints = CR. ACC 26, WT < 850 lbs, Volume <150 C, F;, Power < 40000 Watts, Cost < $11, 5 mill,, Resupply Wt <850 1b,

Resupply Volumo =45 C, F, Crew Req. =45 manhours/day. - -
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TABLE V-1-9 (Cont'd)

OPTIMAL FOOD SYSTEMS SUMMARY

MISSION - 009

* Basio Constraints = CR. ACC 26, WT =< 850 1b,, Volume < 150 C, F, Power < 40000 Watts, Cost = $11, 5m111mnResupply Wt <850 1b

Resupply Volume < 45 C. F, Crew Req. <45 manhours/day.

EQUIPMENT JNDEX=MIN (WT +VOL +RES WT +RES VOL) INDEX = MIN (WT + VOL)

STUDY SERIAL NAME NO BASIC* NO : BASIC *

NO. NO. - CONSTRAINTS , CONSTRAINTS CONSTRAINTS CONSTRAINTS
_ _ 112 ]3 {4 15 i1 12 13 }4 |5 1 12 13 14 12131415
6.3,11, . 117 Galley Sink x |x x| x|x X x| x| x| x |x x |x . X [x VX | x
6.3.13. | 118 AutoDishWash/Dry  Ix |x [x [x|x X x| x| x| x [x Kk K [x X |[X | X | X
6, 3.14, 119. Disp-Ut, Wipes-Disp. |x [|x |x | x IX X x| x| x| x |x k Ek Ix X IXx I'xTx
6.3.15, 120 Disp-Ut, Wipes-Reuse, i | {

6, 3. 16, 121 Stowage of Equin, X Ix x| x]x X x| x| x| x [x X |x X {(x |x | X
6. 3. 6. 115 Hand Debr, Xporter X Ix x| xx #x Xy x| x| x Ix Kk Kk |x X Ix [x]x
7.1.1, 125 Inventory x Ix Ix I xIx I x x P xl x| x |x k Kk Ix x Ix 1x{x
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A ‘ v OPTIMAL FOOD SYSTEMS SUMMARY
TABLE V-1-10 " MISSION - 010

EQUIPMENT INDEX=MIN (WT +VOL+RES WT +RES VOL) INDEX = MIN (WT + VOL)

STUDY —‘.rSERIAL NAME NO BASIC* NO : BASIC *

NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS. ' CONSTRAINTS
112 :3:4- 5 | 1 - 2413 .4 -5 1 2 '3 4 :5 . 1y 21 31415

o _ . . Sypten Nunpher . - ) 2713 13319 37 37 113 143 1194 35 237.231 120111951240 253 12471217 { 2111259

1,1,1 1 Food Mix x| x: x; x! x X I x 1 x | x Ix X Ix |Ix X ix . X | xlx |x }x

2.1, G, 4 Spc Rad, Freezer x| x! x{ X X x{xIx Ix |x X x |x Ix _Ix o x Ix1x Ix Ix

2.1, 7, 5 Thermoel Freezer i )

2.1, 8, G Freezer, Turb/Comp ]

2.2.4. 7 Wat, Sub. Refrig i : !

2,2,6, 8 Sp Rad. Refrig, . :

2.2.1, 9 Thermoel, Refrig xt x| x| x] x x|l x|x }x Ix x Ix Ix Ix |x xixlxIx Ix

2.2.8, 10 Refrig, Turb/Comp

2.3.1, 11 Amb, Stor, - Rigid

2.3.2. 12 Amb, Stor, - Flex, x} x1 x| x| x_ x | x |x Ix Ix xlx Ix Ix ix X1 X1 x1x1x

3.2.1, 15 Iot Air Oven !

3. 2.6, 16 Sclf=Heating Pack x| x| x X x I x {x Ix Ix < I x Ix Ix Ix x I x I x I x Ix

3.2,13, 17 Micro/Radiant Qven '

3.2, 14, 18 Hot Air/Rad. Oven

3,2.15, 19 1lcated Tood Tray

3.2.1, 20 FFood Warming Plate X x}] x1 X X X X X X X X X X X X X X X X

3. 3.2, 21 Reconstitution Mach, X X X X X X X X 1x X X X X X X X X X

3.3.3. 22 1 Cold Display Cab, x| x x]_x xlxix Ix Ix x I x x Ix xlxix}lxlx

] T

3.4.1, 23. Prep. Counter

3.1. 2, 24 Counter with Power

3.4.3. 25 Fold Away Counter x| xI x x| x_. x| x}1x Ix Ix x!Ix x Ix Ix x I xixlx}lx

3.4,4 26 Serv Cart Count, Top ' '

3.4.5. 29 Prep, &Serv, Count, ;

3.5.1, 28 Snack Bar x] x x1 x| x] x| x I1x Ix x 1 x x Ix Ix x i xlx]xtx

3.6, 1, 29 I'd, Dispens. Cab., ;!

3.7.1, 30 Td, Stor, Cab. ]

3.7.2. 31 Sclf-Stor. Cab. x] x! x X x x!1 x| x |x |x X 1 x Ix Ix Ix xIxixlxix

3.3 32 Auto Stor, Cab, ) :

3.8.1, 33 Kneader-Mech, X x| xd x x x| x]x ix |X Cx lx ix o ix Ix xixlxlx]lx

3. 8, 2, 34 Iiand Kneading : ] i

* Basic Constraints = CR. ACC 26, WT < 850 lbg Volume <150 C.F. , Power 40000 Watts, Cost < $11.5 millign Resupply Wt <8501bs.
Resupply Volumo s 45C. F, Crew Req. < 45 manhours/day. )



TABLE V-1-10 (cont'd)

OPTIMAL FOOD SYSTEMS SUMMARY

MISSION =~ 910

y. o38g

]

45manhours/day.

EQUIPMENT INDEX=MIN (WT + VOL+RES WT +RES VOL) INDEX = MIN (WT + VOL)
SERIAL " NAME NO BASIC* NO : BASIC *
NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS , NSTRAINTS
. 11213 5 1:i213/1415 1 415 1121 31 4
- 3.8.3. 35 Hot Fd, Tongs X 1lx1x X xvx ix ix Ix X fix Ix Ix Ix x Ix Ix Ix Ix
3. 8.4. 36 Clam Shell Device X X X X X X !x X X X X X X X X X X X X
3.8.7, 37 Scoop - x |IxIxix Ix x ix ix Ix Ix x Ix Ix Ix Ix x_Ix Ix Ix Ix
3.8.9, 38 Utility Shears xtx lx tx rx X Ix Ix Ix Ix x Ix Ix Ix ix x Ix Ix Ix Ix
- 3.8.10, 39 Hand Mixer-Blender 1 | 5 | x 1 x !« x 1x Ix Ix Ix v 1+ Ix Ix x Ix Ix Ix 15
3.8.11, 40 Spatula X X X | X X X 1x X X X X X X X X x l1x X X X
3.8.12, 41 FFood Chopper X X X X X x I'x 1x Ix Ix be X x Ix Ix X X x_Ix X
3.9.1, 42 Cont, Spill. Mod. x Ixixlx 1Ix X 1x Ix Ix lx X x Ix Ix Ix X X 1x ‘g( X
3.10, 3, 43 Waist Restraint v lx x5 !« x 1% el Ix v 3 1y lx Ix v le iy e 1y
3.11,1, 44 I'd, Xport Conveyor < < -« - N - - + v e 1w T I
-3.11, 2, 45 Mag. Convevor < < % b % X X {Y
3,11, 3, 46 Mecch, Rail Xport xlxixix |x x 1x |x |x Ix x ix Ix Ix ix X X _ix Ix
©3.11, 4, 47 Dolly Guided Cart x | X X x Ix Ix Ix Ix x Ix X Ix X X
3.11, 5, 48 Net Type Bag '
3,11, 7 49 I'd. Handling Tongs
-4.1,1, 55 Self Service X X X X
4,1, 2, 56 Steward Service x Ix Ix Ix . X
4.1.3 57 Tray/Rail Conveyor ¢
- 4,1,6, 58 None (eat in galley) < < X X i
4,1.7, 59 Tray Rack/Rail Con, x |lx lx |x % ix
4,2.1. 60. Storage Rack < X X X '
5.4, 1 65 Tray/Recesses
5.4, 3 66 Tray/spikedL ribbed < X X _Ix Ix Ix X X x Ix
5.4.4 67 Cohesive Focd : .
5.4. 5 68 Bite sized Food dx X x dx lx !x X X X Ix
5.4.6 69 Jackage Contain, - :
5.4, 7% 70 | Covered Tray
5.4,1L 71 * I'dible Coating
5.5, 2, 72 Pos, Dis, Drink
5. 5. 2. 73 Drinking Cup
5. 5. 3. 74 In-Pack, Liq. Rest, D' x X X . x ''x X 3 x %

* Baslc Constraints = CR ACC 26, WT = 850 lbs, Volume s 150C. F., Power < 40000 Watts, Cost S$11. 5milliop Resupply Wt = 850
Resupply Volume <45 C. F,, C].OW Req.




g), o98g

TABLE V-1-10 (cont'd)

OPTIMAL FOOD SYSTEMS SUMI\MRY
MISSION - 010

INDEX = MIN (WT +VOL+RES WT +RES VOL)

EQUIPMENT INDEX = MIN (WT + VOL)

STUDY |SERIAL NAME NO BASIC* NO : : BASIC *

NO NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS CONSTRAINTS
: 11213|] 415 1] 21 31415 112 1314} 5 11213141 5

5.6. 2, 75 . Knife N

5.6.2, 76 Spoon

5.6, 2, 77 I'ork

5. 6. 3. 78 Comb, Spoon/Fork xixlxl x1x x | x Ix Ix Ix

5. 6. 3. 79 Comb, Knife/Fk/tong [x I x| x| % [ x x 1 x Ix ix

5.0.4. 80 Knile, Disposabe X X X X X

5. 6, 4, 81 Fork, Disposahie X X X X X

5.06. 4, 82 Spoon, Disposable X X X X X

5. 6. 5. 83 Spork, Disposable -l x X X X

5. 6. 5, 84 Disp Comb kn/[/t X X X X

5.8.1. 85 Magnetic Knife '

5.8.1. 86 Spovn, Magnetic

5,8, 1, 87 Fork, ‘Magnetic

5.8.1, 88 Sporiz, Magnetic < | x < ix

5.8,.1, 89 Comb k/f/t. Mag, X x 1x

5. 9. 3, 90 Stom, Supt, Rectr,: xdxl x] x1x x1xIx Jx lx xdx¥Ixl{xl x ] x Jx Ix [x Ix

5.9.3, 91 Lap Restraint 1 ; T‘

6.1.2, 101 Hand Vacuum xI xl xIx xIxiIx ix ix xlP x¥Ix1xl x x fx Ix Ix 1x
6.1, 3. 102 Guided Vacuum <t x1 xt x| x x I x Ix Ix Ix x 1 x x! x X Ix Ix ix ix
6,1,7, 103 Disp, Wipes Clean x ! xl x|l x1 x x| x1lx Ix Ix xy x 1 x1x x Ix Ix Ix Ix
6.1.8, 104 Reuscable Wipes Cl, _ X N
6.1,10, | 105 Astrovac xI xl x) xt x xIxIx Ix Ix ]l x¥4xt x| x x {x Ix Ix Ix
6.2.1, 106 Dis. Wipes Dispen, xtI x1 x1 x1 x x1lxiIx 1x 1x xd x¥Ixl xl x X Ix Ix Ix $x
6.2, 2, 107 Reuse, Wipes Disp, ' _
6.2. 3, 108 Imprg, Wipes Disp. x} x} x} x xlxix Ix Ix xPx¥Px| x! x x Ix Ix Ix Ix"
6.2, 4. 109 Recep. ~Temp, wipes x1 xt x1 x| x x ! x I x Ix Ix il xIxl xi1 x X Jx Ix Ix §x
6, 2. 8. 110 Tray ret. , Hand Carr, { x§ x1 x| x x! x1xt x] x

6.2.9, 111 - Tray Ret Rail Sys,

6.2.10, 112 Tray Ret Carricr X X1l x¥vtx ix Ix X ! X X
6,3.1, 113 Temp Reuse WipeStor. f x1 x| x1 x 1 x x 1l x1x 1lx Ix ! x I x¥ x1l x x I x 1x1x tx
G, 3. 2. 114 Temp Debris Storage <! xl x1 x1 x_ x I x i x Ix Ix x! x§ x) <1 x x ] x x $x
6,3, 7, 116 Push Debris Xporter

* Baslo Constraints =

Resupply Volume 45 C. F., ‘Crew Req. S 45 manhours/day.

CR. ACC 26, WT = 850 lbs, Volume =150 C. F.”, Power 40000  Wattg, Cost $$11.5 millioﬁ,Resupply Wt <8501bs



OPTIMAL FOOD SYSTEMS SUMMAﬁY
MISSION - 910

TABLE V-1-10 (cont'd)

9 988g

* Basio Constraints = CR. ACC 26, WT s 850 lbs, Volume <150 C. F., Power <40000° Watts, Cost <§11.5 million' Resupply Wt <8501bs

Resupply Volume =

45 C.,FCrew Req. < 45 manhours/day.

. EQUIPMENT INDEX=MIN (WT +VOL+RES WT +RES VOL) INDEX = MIN (WT + VOL)
STUDY [SERIAL NAME NO BASIC* NO . : BASIC *

. 'NO. - {NO. : CONSTRAINTS L CONSTRAINTS CONSTRAINTS CONSTRAINTS
( 112 3 14 S ] 1 )2 3 |4 5 1 12 3 14 |5 112 314 5
6.3,11, 117 Galley Sink x Ix Ix Ix |x X xl x| x|x x| x| x|x x Ix |x Ix Ix
6.3.13, | 118 Auto DishWash/Dry [x I'x Ix [x |x x 1 x| x] x[x x1x1xlx x_ Ix Ix Ix Ix
6, 3.14, 119 Disp-Ut. Wipes-Disp. |x 1 x Ix Ix Ix xIx|l x]x]x x| x1x1x x Ix Ix ¥Ix Ix

6. 3. 15, 120 Disp-Ut, Wipes-Recuse.

6. 3. 16, 121 Stowage of Fquin. x 1x Ix Ix |Ix x I xt x| x1x x x| x]x x Ix Ix Ix Ix
6. 3. 6, 115 Hand Debr. Xporter x Ix Ix Ix Ix xy x I x1x xtxIx1lx x Ix I1x Ix
7.1,1, 125 Inventory xIx Ix Ix Ix xtx ] xlx xlxlxIx x Ix Ix Ix
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, » OPTIMAL FOOD SYSTEMS SUMMARY
TABLE V-1-11 " MISSION - 011

EQUIPMENT INDEX=MIN (WT +VOL +RES WT +RES VOL) INDEX = MIN (WT + VOL)
STUDY }SERIAL NAME NO BASIC* NO BASIC *
NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS " CONSTRAINTS

1 {2 .:3:4 5 | 1 213 .4 :5 1 2 '3 4 -5 - 1121 314165

T ___. Syptem Nurmpher . . 271 31331 9 317 37 113143119 | 85 1237 231{201[195;240 @53 1247]217 12111259
1,1,1 1 Food Mix X |x ix;, x| x x! x| x}] x|x X! x 1x 1x ix x Ix Ix
2.1, 4, 4 Spc Rad. Freezer X |xix{x{Xx x{ x| x| x1x X x1xlIx Ix Px oIx o Ix
2.1. 7. 5 Thermoel Freczer i
2.1,8, 6. Freezer, Turb/Comp .
2,2.4. 7 Wat, Sub, Refrig . !
2.2,6., 8 Sp Rad., Refrig,
2,2, 17, 9 Thermoel, Refrig X Ix}x1x}]x x| x]1 x}1 x1x x|l xIx 1x Ix x Ix X X Ix
2.2.8, 10 Refrig, Turb/Comp
2.3.1, 11 Amb. Stor, - Rigid
2.3, 2, 12 Amb, Stor, - Flex, xIxix|lxl]lx x| xlxlx1x x]l xIxlx Ix x Ix o Ix Ix Ix
3.2.1, 15 ot Air Oven !
3.2, 0, 16 Scli-Heating Pack Xx Ix1x X xt x| x1 x1x x|l x 1x 1x Ix X Ix Ix_Ix Ix
3,2.13, 17 Micro/Radiant Oven :
3,2.14, 18 Hot Air/Rad. Oven
3.2.15, 19 llcated Food Tray
3.23.1, 20 Tood \Varming Plate X I x1x X X X bid X X | x X X X X X X ¥ _Ix x
3. 3.2, 21 Reconstitution Mach, x I x|l x{ x X x| x x | x 1 x X 1 x X < < < x < <
3. 3.3, 22 i Cold Display Cab, x | x P x1 x] x xt x| x 1 x X X X x_lx X x_Ix X X
3.4.1, 23 . IPrep, Counter
3. 1.2, 24 Counter with Power
3. 4, 3, 25 IFold Away Counter <t x P xt! <1 x_. <l %l x 1 x 1 x PRI B P x 1s 1 e 1y
3.4.4 26 Serv Cart Count, Top N
3.4.5, 29 Prep, &Serv, Count. ] .
3.5. 1. 28 Snack Bar x| xlxl x{x_ | x! x| x1x1x x!l x Ix Ix Ix x Ix Ix Ix Ix
3.6.1, 29 I'd, Dispens, Cab, -
3.7.1, 50 i'd. Stor, Cab, ] x
3.7.2, 51 Sclf=Stor, .Cab, x| x1xt x| x x| x{xix 1x x1l x Ix 1x Ix x Ix Ix Ix Ix
3.7.3 32 Auto Stor, Cab, '
3.8.1, 33 Kncader=Mech, x]lx]x1l x| x oxloxl xix 1x Cxlx lx ix Ix X Ix Ix Ix Ix
3.8. 2. 34 I'and Kncading ' ] i ;

* Basic Constraints = CR. ACC =26, WT = 850 lbs, Volume s .150 C. F., Power S 40000 Watts, Cost <$11.5 million Resupply Wt <850 lbs.
Resupply Volumoe 45 C. F.,, Crew Req. <45 manhours/day.
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TABLE V-1- 11 (cont'd) , MISSION - o11 C
EQUIPMENT INDEX=MIN (WT + VOL +RES WT +RES VOL) ~__INDEX = MIN (WT + VOL)
STUDY |(SERIAL " NAME NO ' BASIC* NO : BASIC *
NO.. - |NO. CONSTRAINTS - CONSTRAINTS CONSTRAINTS CONSTRAINTS
: 1]213141{5 1: 213 1 4 15 14 2] 314/ 6 112131415
- 3.8.3, 35 Hot Fd, Tongs xlx! xi xl x X X [ X x 1x Xt x |x Ix Ix x txtx1xlx
3. 8.4, 36 Clam Shell Device x| %} %t %1l x , x{x bxlx1tx x P x [ x lx I x x I xi1x1x 1lx
3.8.7, 37 Scoop ! xbl xt x1 x ‘ x !l x'x |l xlx x 1 x lx Ilx 1x x ixixtx s
3.8.9, 38 Utility Shears ] x| xl xi % xlx1lxlxlx xix lx lx Ix xJlxilx'x Ix
3.8.10, 39 liand Mixer-Bleader x| x] xt x! x x!x!x | xlx xIx I xIxix xIlxlxixIx
3,8,11, 40 Shatula ' xy x! x} xix ) xixixlx!x x{x|lx|lxix xixlxixlx
3.8.12, 41 I'ood Chopper x] x§ x! x! x i x]1x!Ix!x]x x{ x| x I x |x x I xIx!'x Ix
3.9.1, 42 Cont. Spill, Mod, xl xi x| xt x xixlxlxlx xixIxlxlx Xlx lx xIx
3.10, 3, 43 Waist Restraint x| xt x! x! x x!'xix!lxIx x) xI x{ix Ix x !t xix Iixix
3. 11, 1, 44 " TI°d., XDOl‘t Conveyor X ) X ‘4ox 7’ X X X x I x X X X X i i x
3,11,2, 45 ‘Mag, Convevor < - j % X X X X
3,11, 3, 46 Mech. Rail Xport x| x§ o x} o xlx ' oxVxixlx]x xixlxlxlx xlxIx ixlx
3.11,4, 47 Dolly Guided Cart xpboxd x4 oxdox i o xdxlxlxlx b xVxixixlx xlx txIx
3.11, 5, 48 | Net Type Bag ’ ! : ’
3.11, 7 49 - I'd. Dandling Tongs ] 1 ; e {
4,1, 1, 55 Self Service . xi x| x] x il : x!lx!l x1x1x
4,1, 2, 56 Steward Service 1 x x| x ! x| x] x : X} x xixlx
4,1,3, 57 Tray/Rail Conveyor Tl ' 2B
4,1, 6, 58 None (eatingalley) xl x| x| x i x! xl x1 x1x
4.1, 17, 59 Tray Rack/Rail Con. - x 1 xl x1x| x| x xtxixixlx
4,2,1. 60. Storage Rack - x| x1 x{ x ﬁ x! xl x|l x1x
5.4, 1 65 ‘I'ray/Recesses i .
5.4, 3 66 Tray/spiked, ribbed x| xb =l x| x x! x x| x i x x1 x 1 x x4 x lx Ix dx
5.4, 4% 67 Cohesive Food S N
5.4, 5 G8 Bite sized Food x| x| x| x| x x} x| x| x! x xt xl x| x1x xdxIxlIxtx
5.4.6 69 Package Contain, ? :
5.4, 7% 70 | Covered Tray
5.4,11 71 I'dible Coating - B -
5.5, 2, 72 Pos. Dis, Drink L. ‘
5. 5, 2, 73 Drinking Cup i i
5.5.3 74 In~Pack, Liq., Rest., - x xj o xl xiI x x) xtx- xbt x b xb xl xt xlx xtx'xixlx

* Basic Constraints = CR. ACC 26, WT 3850 lbs., Volume = 150 C. F., Power 40000 Watts, Cost <$11.5 milliop Resupply Wt <850 1lbs
Resupply Volume < 45 C. F, Crew Req. < 45 manhours/day.
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1- 11 (cont'd) MISSION - ¢11 N
EQUIPMENT INDEX = MIN (WT +VOL+RES WT +RES VOL) __INDEX = MIN_QVT + VOL)
STUDY |SERIAL NAME NO BASIC* NO BASIC *
NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS CONSTRAINTS
) ' 112131 415 1, 21 3t415 112 |3 14} 5 11,231 3141 5
5.6. 2, 75 Knife L,
5. 6. 2. 76 Spoon
5.6, 2, 77 IF'ork
5.6. 3. 78 Comb, Spoon/Fork x| x| x| x| x x| x{x Ix jx X
5, 6, 3. 79 Comb, Knife/Fl/tong x| x| x| x| x x| xlx1x Ix X
5.6. 4. 80 Knife, Disposab’e X X X X
5.6, 4. 81 Fork, Disposahic ' X X X X X
5.6. 4. 82 Spoon, Disposable X X X X X
5. 6. 5, 83 Spork, Disposable ix X X X
5.6, 5, 84 Disp Comb kn/[/t i X X P X |
5.8.1, 85 Macnetic Knife : ]
5.8.1, 86 Spoovn, Magnetic
5.8.1, 87 Fork, Magnetic
5.8.1. 88 : Sporiz, Magnetic : x| x X 1 X
5. 8.1, 89 Comb k/f/t, Mag, x| x % 1 x
5.9, 3, 90 Stom, Supt, Rectr,- xV x1 xi x1 x x| xtx @I x | x x I1x Ix ix ix L x P x 1x ix <
- 5.9.3. 91 Lap Restraint ;
6.1.2, 101 Hand Vacuum x1 x| xl x} x xlxIxtix Ix x Ix W Ix Ix xtxlx1x)x
6. 1. 3. 102 Guided Vacuum X X X X X X! x1x X X X X X X X X X X X
6.1, 7, 103 . [)iS[). \Vi.pCS Clean X x X Xt x X X 1. x X X X X X X X X X X X
6.1,8 | 104 Reuscable Wipes Cl, < N
6.1,10. ] 105 Astrovac x| xl x| x! x xlx!Ixixlx X_}x x Ix xyxbxtxlx
6.2,1, 106 Dis, Wipes Dispen, xl x x§ x x ! x1 x1x 1lx x 1 x Ix _Ix 1x x i xIxtx3¥x
6.2. 2, 107 Reuse, Wipes Disp,
6. 2, 3, 108 Imprg. Wipes Disp. xl x} x1 x) x xt x1xlx§x x Ix Ix Ix tx xdxlxdxlx
6, 2. 4. 109 Recep., ~Temp, wipes <l xl x1 x x! xlxilxlx x Ix X {x x i xlxtixkx
6, 2. 8, 110 i Tray ret., Hand Carr, | x} x] x pe x Ix Ix tx 1x
6.2.9, 111 ¥ Tray Ret Rail Sys. :
6.2,10, 112 Tray Ret Carricr X xl x ! x {1 X I x xdxIxlxix
6,3.1. 113 Temp Reuse WipeStor., | x} x] x| x} x xl xix]lx!Ix X |Ix Ix Ix Ix X X1 X 1x
6.3. 2. 114 Temp Debris Storage x] x| x| x} x x| x{xixIx x Ix &x Ix Ix Xixpx]l xex
6,3, 17, 116 Push Debris Xporter

I
* Basio Constraints = OR ACC 26, WT =850 lbs., Volume < 150 C. F:, Power =40000 Watts, Cost $$11 5 mllhon Resupply Wt =850
Resupply Volumo <45 C.F, ‘Crew Req. < 45 nmnhours/(lay.
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TABLE V-1-11 (cont'd)

OPTIMAL FbOD SYSTEMS SUMMARY
MISSION - 011

) EQUIPMENT INDEX=MIN (WT +VOL+RES WT +RES VOL) INDEX = MIN (WT + VOL)
STUDY {SERIAL .NAME NO BASIC* NO : BASIC *
NO. - INO. - CONSTRAINTS , CONSTRAINTS CONSTRAINTS CONSTRAINTS
L ‘ 1 12 |3 14 15 ] 1 12 |13 |4 |5 1 12 13 |4 12131415
- 6.3,11, 117 Galley Sink X|Ix Ix]x |x X X Ix |x x X x kx x X {x Ix |x
6,3,13, | 118 Auto Dish Wash/Dry x I x Ix{x1Ix x Ix [x Ix K x x Kk Kk x I1x Ix Ix
6. 3,14, 119 Disp-Ut, Wipes-Disp. [ x| x |Ix I x | x X _x Ix Ix |x X |x K K x Ix Ix Ix
6. 3.15, 120 Disp-Ut, Wipes-Reuse, -
- 6,3.16, 121 Stowage of Equin, XIx Ix|x1x X X Ix Ix Ix X X K K X Ix Ix1x
. 6,3.6, 115 Hand Debr. Xporter x!1 x Ix |Ix ix x Ix Ix Ix X Ix Kk I X Ix Ix Ix
7.1.1, 125 Inventory xVx Ix ix1x H x kx |x Ix [x X é(__ x Ix 1x Ix

* Baslo Constraints = CR. kACC 26, WT = 850 lbs, Volume < 150 C. F., Power <40000° Watts, Cost <11.5 million'Resupply Wt =850
- Resupply Volume = 45 C. F, Crew Req. = 45 manhours/day.
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1- 12 MISSION - 012
EQUIPMENT INDEX=MIN (WT +VOL +RES WT +RES VOL)- INDEX = MIN (WT + VOL)
STUDY ‘iSERIAL NAME NO BASIC* NO BASIC *
NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS ' CONSTRAINTS
1 12 :3:4-5 : 1:213 ,4 :5 1 2 '3 4 :5 i 11 21 314165
.. . Syptem Number . . p7 {3 1331 9; 37 .f; 37 {13:43119 | 85 37231 [201[1951240 |R53 247|217 2111259
1,11 1 Food Mix x|l x: xx' x hox Ixtxixlx ix x| xixix x {xlxtxt x @
2,1, 6. 4 Spc Rad. Freezer x| x! ® x; X X x lxl x| x X !X xIx ! x x Ixlxlx] x
2,1, 7. 5 Thermoel Freezer i K
2.1,8, 6. Freezer, Turb/Comp
2,2, 4, 7 Wat. Sub, Refrig. . }
2.2.6, 8 Sp Rad. Refrig,
2.2.17. 9 Thermoel, Refrig x| x|x ] x} X X X | x| x| X X | X XIx | x X | xtix]lxl x
2. 2.8, 10 Refrig, Turb/Comp -
23,1, 11 Amb, Stor, - Rigid
2,3.2. 12 Amb, Stor, - Flex. x| x|x}x} X X X {x]1x]x X | x XX |1 X x | x!x{ x| x
3.2, 1, 15 Ilot Air Oven
3.2, 6, 16 | Sclf-Heating Pack Xx{ x}x X X X | x| x| x X | x XX | X x I x!I x| x| x
3.2.13, 17 Micro/Radiant Oven ' -
3.2,14, 18 Hot Air/Rad, Oven
3.2.15, 19 Ilcated TFood Tray
3.2.1, 20 Tood Warming Plate x| xlx | x| X X xIlxlx| x X 1x x|x X x Ixi1x! x] x
3.3, 2, 21 Reconstitution Mach, x| x X! X X X!l xix1x X 1 X XlX X X I xIx] x1 x
3.3.3, ©2 1 Cold Display Cab, x{ xlxl x| x X x|l x| x1lx X | X xlx | x x Ixt x1 xl x
3.4.1, 23 . PPrep, Counter
3. 4. 2, 24 Counter with Power
3.4.3. 25 Fold Away Counter x| xlx! x] x_. x Ixixlxlx xix b xIx I x x Ixlxl x1.x
3.4.4 26 Serv Cart Count, Top ' )
3.4.5. 27 Prep. &Serv, Count, :
3.5.1, 28 Snack Bar xL xlxt xt x 1l x xlxlxlx x i x <Ix lx x txlx¥ xt x |
3.6,1, 29 I'd, Dispens. Cab, -1
3.7.1, 30 | IFd, Stor. Cab, ] <
3.7.2, 21 Sclf=Stor. Cab, x| xIlxtx X X x|l x 1 x X 1 x xIx | x x |lxix! xt x
3.7.3 32 Auto Stor, Cab, i
3.8.1, 33 Kneader=Mech, x] xIx! x| x X xlxix]lx '‘x1x XX 1 X x lxix! xt x
3. 8.2, 34 I'and Kneading ' o i

* Basic Constraints = CR. ACC 26, WT <850 Ibs, Volume < 150 C.F., Power 4000 Watts, Cost <11.5 million, Resupply Wt <8501bs
Resupply Volumo =45 C.F, Crew Req. <45 manhours/day.
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1- 12 (Cont'd) _ MISSION - 012 .
EQUIPMENT INDEX=MIN (WT + VOL +RES WT +RES VOL) ___INDEX = MIN (WT + VOL)
STUDY |SERIAL " NAME NO BASIC* NO : DASIC *
NO. NO. CONSTRAIN'TS - CONSTRAINTS CONSTRAINTS: CONSTRAINTS
1]2131415 ) 1:i 2131415 1} 2] 31415 11 21 31415
. 3.8.3. 35 Hot Fd, Tongs X X X X! X X 4§ X X X X X X X X X X X X X X
3. 8. 4. 36 Clam Shell Device X| X} Xt x| X X x| x| x| x X Ix|x{ x| x X | x!1x] x{ x
3.8.7. 37 - Scoop X X X Xi- X X X X X X X X X X X X X X X X
3.8.,9, 38 Utilitv Shears . x| xi X! x5 X X x ! x| x| x x x| x| x| x x lxlxlx] x
©3.8.10, 39 Tiand Mixer-Blender X X X X X X X ! X X X X X X x] x X Ix1lx X1 x
3.8.11, 40 Spatula X X X X X. i x X I X X X X X X X X X X Xt Xl x
- 3.8.12, 41 I'oud Chopper x| x§ xt xI x 'x x | x4 x| x x Ix Il x| xi x X Ixtx!xl x
3.9.1. 42 Cont. Spill. Mod, X1 x1 x| xt x tx-i1xlix] x|l x x x|l x]l xtx X lxlx: x| x
3.10,3,°{ 43 Waist Restraint x| x! x! x! x 'x x x| x|l x xixlx]lxl x X ixixix| x
3.11,1, 44 Fd, Xport Conveyor X < 1x  ix < < < I x1 x1 x| x x i x i <
3.11.2, | 45 Mag. Conveyor x X I ‘ X i x b ox
3.11,3, 46 Mech, Rail Xport x !l x} %t oxl x 'x 1xix| x] x x{x i x] xl x x ix1xixl x
3.11, 4_ 47 DOuV Guided Cart X X x X! x ix X X X x [ X X b x X X X ! e X
3.11, 5, 48 "} Net Type Bag ! L
3.11, 7 4G - I'd. Handling Tongs ; :
] 4, 1, 1. 55 Self SCI‘Vice . X X X X i b hd pre X <
4.1,2, 56 Steward Service e x < | %l =l x : : xIx - xix1x
4.1.3 57 Tray/Rail Conveyor , iy ' - ' - '
- 4,1,6, 58 None (eatingalley) x| x{ x| x s x I xti xi x1 x
4.1, 7. 59 Tray Rack/Rail Con, : x_1x Ix|x| xI x - x dxix}]xl x
4,21, GO, Storage Rack ' x| xt xl x B ’ ' xIxl x| x! x 1 '
5.4, 1, 65 Tray/Recesses 5 ,
5.4.3 66 Tray/spiked, ribbed x| xt xI x| x I.x x| x| x| x x I x?) X1 x! X X X 1 X1 X1 x
5.4.4% 67 Cohesive Focd : . 1
5.4, 5 68 Bite sized Food X X Xl X X ‘I x X X X X X X X Xi x xIxixtixl x
5.4,.6 69 Package Contain, ! ‘
5.4, 70 Covered Tray : . .
5.4.11 71 I.dible Coating : : . — 4 ..
5.5, 2. 72 PPos, Dis, Drink e . ‘ ‘ -
5.5.2, 73 Drinking Cup i 7
5.5, 3. 74 In-Pack,. Liq, Rest, X! X X x ;I x I xtx xt x}. x}xl x' xt x x Ix " xdix]l x

* Baslc Constraints = CR. ACC 26, WT < 850 1bs, yolume < 150 C.F., powcr < 4000 watts, Cost s 11.5 million Resupply Wt <850 lbs
Resupply Volume < 45 C.F; Crew Req. <45 manhours/day.
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OPTIMA L FOOD SYSTEMS SUMMARY

TABLE V-1- 12 (Cont'd) MISSION - 012 o
EQUIPMENT INDEX =MIN (WT +VOL+RES WT +RES VOL) ___INDEX = MIN (WT + VOL)

STUDY |SERIAL NAME NO BASIC* NO : BASIC *

NO. NO. _ CONSTRAINTS CONSTRAINTS CONSTRAINTS CONMSTRAINTS
' _ 1] 213 415 1, 21 31415 112 |3}1415 1121331415

5,6, 2, 75 . Knife .

5.6. 2, 706 Spoon

5.6, 2, 77 Ir'ork

5.6. 3. 78 Comb, Spoon/Fork <1 <1l <l <1 x < <l v ! 2] = %

3.6, 3. 79 Comb, Knife/Tk/tong x| x| x| x| x X x| x1 x!] x X

5,6. 4, 80 Kniic, Disposabie % < X < <

5. 6. 4. 81 Forlk, Disposahic ' X x X < x

5.6.4. 82 Spoon, Disposallc < x < X X

5. 6.5, 83 Spork, Disposable : ~lx x X X

5.6, 5, 84 Disp Comb kn/[/t ' X X X x

5.8.1, 85 Magnetic Knife . ' '

5.8.1, 86 Spobn, Magnetic

5.8.1, 87 IFF'ork, Magnetic

5.8.1, 88 - | Sporik, Magnetic 1k 1 x x| x

5.8.1, 89 Comb k/f/t. Mag, ' <1 x

5.9.3 90 Stom. Supt, Rerstr,- <t % < 1| % - X x| x1 %1 x x Ix Ix Ix! x x Ix1x:! xl x
05.9.3 91 Lap Restraint » ; T‘

6.1, 2, 101 Hand Vacuum xi X x | x X x! x! x1 x X I1x Ix 1x} x X iIx1x1x; x

6.1.3. 102 Guided Vacuum x] x x | x X x|l x{ x| x x _§x Ix Ix!| x X ] x}xix} x

6,1.7, 103 - Disp. Wipes Clean xX{ x ﬂ X X X x| x| x| x X Ix Ix Ixl x X | x1 x! x| x

6.1, 8, 104 Reuscable Wipes Cl, ' | . X N
6,1,10, 105 Astrovac x) x| & x1{ x X Xt x! x} x X 11X Ixi1x}) x X I xIxl x1 x

6.2.1, 106 Dis. Wipes Dispen, x}] x] 4 x| x X x| x| x| x X Ix Ixi1x] x X §{x}l x}) xt x
6. 2. 2, 107 Reuse, Wipes Disp, 1

6. 2.3, 108 - Imprg, Wipes Disp, x| x] 4 x| x X x| x] xt x X Ix Ix 1x1 x X | x}) x1 x§ x

6,2, 4. 109 Recep. =Temp, wipes X X xl X X X X X X X X X X X X X X X X X

6, 2. 8. 110 | Tray ret, , Hand Carr, { x| x 4 x X IX IX1X] x

6.2.9, 111 Tray Ret Rail Sys.

6.2,10, 112 Tray Ret Carricr X X X X X X X X X X X
6.3.1, 113 TempReuse WipeStor, f x} xI x| x| x X x| x] x| x X Ix Ix{x] x x|l x) x1 xt x
6. 3. 2. 114 Temp Debris Storage X x] X X X X X X X X X X X X X X X xl x X
6.3, 17, 116 Push Debris Xporter

! - |
* Basio Constraints = CR. ACC 26, WT < 850 lbs, Volume <150 C,F.", Power <4000 Watts, Cost <11.5 million, Resupply Wi <850 Ibs
Resupply Volumoe =45 C, F, Crew Req. =45 manhours/day.
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TABLE V-1-12 (Cont'd)

OPTIMAL FOOD SYSTEMS SUMMARY
MISSION ~ 012

* Basle Constraints = CR. ACC 26, WT < 850 lbs, Volume <150 C.F., Power <4000 . watts, Cost <11.5 million 'Resupply wt < 8501b«

_ Resupply Volume =45 C.F, Crew Req. =45 manhours/day.

. EQUIPMENT INDEX =MIN (WT +VOL +RES WT +RES VOL) INDEX = MIN (WT + VO

STUDY |SERIAL NAME NO BASIC* NO : BASIC*

NO. NO. . CONSTRAINTS " CONSTRAINTS CONSTRAINTS CONSTRAINTS
' 1 12 |3 j4 15 1 1 312 ]3.14 |5 1 12 1314 15 12131415
6.3,11, 117 Galley Sink XIx x| x x| g [x [XTX X K X [X TX X [ X1 X[ X
6.3.13, 118 Auto Dish Wash/Dry x Ix [ x[ x| x X X X [x X X X X Ix X X |XTX[X
6.3. 14, 119 Disp-Ut, Wipes-Disp, |X | X | X | X} X X X [X |X | X X K OIX X |x. X X {1x[Tx
6, 3.15, 120 Disp-Ut, Wipes-Reuse.

6, 3. 16, 121 Stowage of Equiy, X Ix x| x| x X X |x |x |x x K X Ix Tx XIxTx) x
6. 3. 6. 115 Hand Debr. Xporter X 11X |x}x{ x X X (X X [x X X tx [x X I'xfxTx
7.1, 1, 125 Inventory X X X X x jix X X X X X X X X X X X
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1-13 v ~ MISSION -025
EQUIPMENT INDEX=MIN (WT +VOL +RES WT +RES VOL) INDEX = MIN (WT _+ VOL)
STUDY ¥SERIAL NAME NO BASIC* NO BASIC *
NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS ' CONSTRAINTS
112 :3:4 5 i 12413 .4 -5 1 2 '3 4 :5 ;1121 31415
. _ . Sypstem Nunpber . 315119 .57 ;13 i N tO I Nj E 201195 [273 (267,207
1,1,1 1 Food Mix X|x; X XV X | ' X X X IX X
2.1, G, 4 Spc Rad. Freezer _ | : i N JO|N]E
2.1, 7, 5 Thermoel Freczer X [ XX X X i X ix |x Ix X il
2.1.8, G Freezer, Turb/Comp | _
2,2.4. 7 Wat, Sub. Refrig i i
2. 2. 6. 8 Sp Rad. Refrig. |
2,2.17. 9 I ' Thermoel, Refrig x|x|x|x X X | x }x [x X
2.2, 8, 10 Refrig, Turb/Comp
2.3.1, 11 Amb. Stor, - Rigid X|x jx | x| x X 1x |x |x X
2.3.2, 12 Amb. Stor, - Flex.
3.2,1, 15 ot Air Oven t
3.2, 6, 16 | Self~Heating Pack Xx|x x| x1l x X |x Ix |Ix X
3,2.13. 17 Micro/Radiant Oven '
3.2, 14, 18 Hot Air/Rad. Oven
3.2.15, 19 licated T'ood Tray
3.2, 1. 20 F'ood Warming Plate X|X}x} x| X X | X |x |x X
3.3.2, 21 Reconstifution Mach, x|x{x] x| x X X |x [|X X
3.3.3. 22 i Cold Display Cab. x| x x| x| x X | x Ix |x X
3.4.1, 23. Prep, Counter
3. 4.2, 24 Counter with Power
3.4.3. 25 IFold Away Counter X[x|x|] x| x_, x I'x |x ]x X
3.4.4 26 Serv Cart Count, Top N ]
3.4.5. 27 Prep, & Serv, Count, _ .
3.5.1, 28 Snack Bar X x|x}| x§ x | X | x [x }x X
3.6,1, 29 I'd, Dispens. Cab. A
3.7.1, 30 ¥d, Stor, Cab. ]
3.7.2, 31 Sclf=Stor. Cab, X| x]xy x| X x |x Jx |x X
3.7.3 32 Auto Stor, Cab, ;
3.8.1, RE] kneader-Mech,
3.8, 2. 34 I1and Kneading Xl X X ix | X X

* Basic Constraints = CR. ACC 26, WT %650 lbs.,, Volume <100 C. F., Power 35000 Watts, Cost <$11 million, Resupply Wt <2000 Ib
Resupply Volumo 135 C. E Crew Req. <35 manhours/day.



98 aﬁnd

OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1-13 (Cont'd.) MISSION - 025 .

EQUIPMENT INDEX=MIN (WT + VOL +RES WT +RES VOL) ___INDEX = MIN (WT + VOL)
STUDY |[SERIAL " NAME NO BASIC* NO ' : BASIC*
NO. NO. ' CONSTRAINTS CONSTRAINTS CONS'TRAINTS CONSTRAINTS

1]2131415 1:i213)]415 1y 2] 31415 1121314715
3. 8.3, 35 Hot Fd. Tongs X [ XX X X X kx [x | x X
3. 8.4, 36 Clam Shell Device X | x}x X X i X §Ix | x | x X
3.8. 17, 37 - Scoop X x| x X X X X X X X
3.8.9, 38 Utilitv Shears X ! x| x| X X X | X X | x X
3.8.10, 39 Tiand Mixer-Bleader ' X X , H X | x
3.8,11, 40 Spatula x | x| x} x X i x {x |xlx X
3.8.12, 41 Food Chopper X { X{ X1 X X X {x | x| x X ]
3.9.1, 42 Cont, Spill, Mod, X | X1 X} X X i x {x | x| x X ;
3.10, 3, 43 Waist Restraint X [ x] x| x X i Xx Ix | x| x X i
3.11.1, 44 I'd, Xport Conveyor -
3.11,2 | 45 Mag, Convevor i i !
3,11, 3, 46 Mech, Rail Xport X | XX X X i ' X {x | x X i
3.11, 4, 47 Dolly Guided Cart : i | , !
3.11, 5, 48 | Net Type Bag X | xX{ x| x X ! i X | x| X X
3.11, 7 4G - I'd, Handling Tongs X | x| x Xy X , L X x| x X
4.1.1. 55 Self Service x| x] x X [ x |x}i x| x X
4,1, 2, 56 Steward Service S ox . :
4,1, 3. 57 Tray/Rail Conveyor Y : {
" 4,1,6. 58 None (eat ingalley) X | x{x X s x x|l x| x X j

4.1,17, 59 Tray Rack/Rail Con, - x|
4.2.1. 60. Storage Rack X | X1 x Xj - 1 x x| x| x _X
5.4,1, 65 Tray/Recesses x | x| x| x X! x 1x| x| x X
5.4, 3 66 Tray/spiked, ribbed I ' '
5.4. 4, 67 Cohesive TFood : .
5.4. 5 68 Bite sized Food X| x| x X X' - x t x| x| x X
5.4.6 69 Package Contain, !
5.4, % 70 Covered Tray ,
5.4,11. 71 Indible Coating . - : o ]
5.5, 2. 72 Pos., Dis. Drink N ! '
5, 5. 2. 73 Drinking Cup E i
5. 5, 3. 74 In~-Pack, Liq. Rest, x| x| x| x x| i { _x b x] o xt x X i

* Basic Constraints = CR. ACC = 6, WT <650 Ibs, Volume S 100 C. F., Power S 35000 Watts, Cost S $11 million, Resupply Wt <3000 Ib.
Resupply Volume <135 C, E. Crew Req. =35 manhours/day.
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1-13 (Cont'd.) MISSION - 025 .
EQUIPMENT INDEX = MIN (WT +VOL+RES WT +RES VOL) ____INDEX = MIN (WT + VOL)

STUDY |SERIAL NAME NO : BASIC* NO : BASIC*

NO. NO. : _ CONSTRAINTS CONSTRAINTS CONSTRAINTS CONSTRAINTS
‘ _ 112131 415 1, 21 314!5 112 {31415 1;.2 13141 5

5, 6. 2, 75 . Knife X | X

5.6.2, 76 Spoon XX

5.6, 2, 77 I'ork X[ x

5. 6. 3. 78 Comb, Spoon/Fork X | X X X

5. 6, 3, 79 Comb, Knife/Fk/tong X | X X X

5,6. 4, 80 Kniic, Disposuabic X X

5. 6. 4. 81 I'ork, Disposahic : X X

5.6. 4, 82 Spoon, Disposable X X

5, 6. 5. 83 Spork, Disposuable I'x x

5. 6.5, 84 Disp Comb kn/[/t ' X X

5.8.1, 85 Macnetic Knife » '

5.8.1, 86 Spobn, Magnetic

5.8.1, 87 Fork, Magncetic

5.8.1, 88 Sporic, Magnetic

5.8.1, 89 Comb k/f/t. Mag, .

5. 9.3, 90 Stom, Supt, Restr,- x| x| x| X X X Ix §x Ix X ¢ H
- 5.9.3, 91 Lap Restraint . | ) ! i

. - + ~

6,1,2, 101 Hand Vacuum X{XX |X X X |x {x | x X

6.1.3. 102 Guided Vacuum XX IXjiX X X X X IX X

6.1.7, 103 - Disp, Wipes Clean XIx{x]|x |- X% x [x [x |x X

6.1, 8, 104 Reuscable Wipes Cl, ' ) ) N
6.1,10, | 105 Astrovac x{xlx|x X X Ix Ix {x X

6,2.1, 106 Dis. Wipes Dispen, X Ix Ix Ix X

6. 2. 2. 107 Reuse, Wipes Disp, x{xjix|x X

6. 2, 3, 108 Imprg, Wipes Disp, X]1xXx]x§x X X ix Ix ix X

6. 2. 4. 109 Recep. ~Temp, wipes X x1xIx X X Ix |x I x X

6,2, 8. 110 1 Tray ret., Hand Carr, { x| x x| X X.Ix Ix I x X

6.2.9, 111 {1 TrayRet Rail Sys.

6.2,10, 112 Tray Ret Carricr X

6,3.1, 113 Temp Reuse WipeStor, f X} X I X | X X X X ix|x X

6,3, 2. 114 Temp Debris Storage XX [ X] X X X [x {x |x X

6.3.17, 116 Push Debris Xporter I

i ' ' :
* Basio Constraints = CR. ACC 26, WT < 650 lbs, Volume < 100 C, F,, Power <35000° Watts, Cost s $11 million  Resupply wi <3000
Resupply Volumo < 135C. § 'Crew Req. < 35 manhours/day.
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TABLE V-1-13 (Cont'd.)

OPTIMAL FOOD SYSTEMS SUMMARY

MISSION ~025

. EQUIPMENT JNDEX =MIN (WT +VOL +RES WT +RES VOL) INDEX = MIN (WT + VOL)
STUDY |SERIAL NAME NO , BASIC* NO : BASIC *
NO. NO. : CONSTRAINTS CONSTRAINTS CONSTRAINTS CONSTRAINTS
' ‘ 112 3 1415 2 13 |4 |5 1 12 13 14 12131415
6.3,11, 117 Galley Sink X x|x | x X x | x| x| x X
G.3.13. 118 Auto DishWash/Dry  Ix x|x | x X X | x|l x| x ‘X
6, 3. 14, 119 Disp-Ut. Wipes=-Disp, x | x| x| x X
6, 3.15, 120 Disp-Ut, Wipes~-Reuse, [x x | x x X
6.3.16, 121 Stowage of Equin, X xIx | x X x X1 x| x X
6. 3. 6. 115 Hand Debr, Xporter X x|x ] x X x [x | x| x X
7.1.1, 125 Inventory X XxIx | x X X X1 X X X

* Basio Constraints = CR. ACC 2 6,. WT < 650 Ibs, Volume = 100 C, F,, Power < 35000 Wé.tts, Cost $$11 million-, 'Resupply Wt =30001b
Resupply Volume <135 C. F, Crew Req. < 35manhours/day.
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‘ - OPTIMAL FOOD SYSTEMS SUMMARY
TABLE V-1-14 ' MISSION - 026

EQUIPMENT INDEX = MIN (WT +VOL +RES WT +RES VOL)- INDEX = MIN (WT + VOI)
STUDY }SERIAL NAME NO BASIC* NO BASIC *
NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS ' CONSTRAINTS
' 112 .3:4 5 |+ 1 213 4 :5 1 2 '3 4 .5 - 1121 31415
. __ Syptemi Numpber . . 3 {511 9157 13 ; 201.195{273[267; 207 |1
1,1,1 1 Food Mix X IXixix ' X XX x;x; X i
2.1, 4, 4 Spc Rad. Freezer _ { : i
2.1, 7, 5 Thermoel Freezer X IXiXIx i Xi X]1X1X X
2.1, 8, G Freezer, Turb/Comp
2. 2.4, 7 Wat. Sub. Refrig 4
2,2, 6. 8 Sp Rad. Refrig, 1
2.2.1. 9 Thermoel, Relrig X [ XXX X X XXX X
2.2, 8, 10 Refrig, Turb/Comp '
2.3.1, 11 Amb. Stor, - Rigid
2.3.2, 12 Amb. Stor, - Flex. X | XXX X K X1 X XIX1 X
3.2, 1, 15 Hot Air Oven !
3.2, 6, 16 Scli-Heating Pack XIXIXIX X ' X1 XXX\ X
3.2.13, 17 Micro/Radiant Oven '
3.2. 14, 18 Hot Air/Rad. Oven:
3.2.15, 19 Ilcated TFood Tray _
3.2.1, 20 TFood Warming Plate X | XIXIX X X1 X X
3.3.2, 21 Reconstitution Mach, X I XIX1IX X X1 X1 XI1X X
3.3. 3. 22 i Cold Display Cab, X1 X1X1IX X X X1IXIX X
3.4.1, 23 . Prep, Counter
3.1, 2, 24 Counter with Power
3.4, 3. 25 Fold Away Counter X | xlxlx X . X! X 1xlx X
3.4.4 26 Scrv Cart Count, Top N )
3.4.5. 27 Prep. &Serv, Count, _ ) ;
3.5.1, 28 Snack Bar XIXIXIX X 1 Xt X IxlX X
3.6, 1, 29 I'd, Dispens. Cab, : o
3.7.1, 50 Fd, Stor, Cah. ]
3.7.2. 21 Sclf=Stor. Cab, X|Ix1Xixi X X XIxIX ] x
3. 7.3 32 Auto Stor, Cab, ;
3.8,1. RE] Kncader-Mech. .
3. 8.2, 34 Itand Kneading X X x| x| X X

* Basle Constraints = CR. ACC 26, WT < 650 lbs, Volume s 100C.F., Power s 35000 Watts, Cost S $1imillion, Resupply Wt s 30001b,
Resupply Volumoe %135 C. F Crew Req. = 35manhours/day.
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TABLE V-1-14 (cont.)

OPTIMA L FOOD SYSTEMS SUMMARY
MISSION - 026

* Baslo Constraints = CR. ACC 26, WT <650 lbs, Volume < 100C, F., Power < 35000 Watts, Cost S$11million ., Resupply Wt <30001b.

Resupply Volume <135 C.§ Crew Req. = 35 manhours/day.

EQUIPMENT INDEX = MIN (WT + VOL +RES WT +RES VOL) INDEX = MIN (WT + VOL)
STUDY |SERIAL NAME NO BASIC* NO o BASIC*
NO. NO. CONSTRAINTS - CONSTRAINTS CONS'TRAINTS CONSTRAINTS
' v 11213j415 1:213/445 1} 21 341415 2} 314145

3.8,3. 35 Hot Fd, Tongs XXX IX IX . X XXX X

3. 8.4, 36 Clam Shell Device XXX X | X X X1XIX] X

3.8.7. 37 - Scoop XIXIX-IX 11X ‘ X XX, . X1 X

3.8.9. 38 Utilitv Shears XIXIX 11X iX X XIXIXi X

3. 8.10, 39 land Mixer-Blender | X X \ ' X1 X

3.8.11, 40 Spatula XiIXiXix 1'x ! X X1 X1 X1 X

3.8,12, 41 Food Chopper XXX ixXx Ix ! X XX X1 X !
3.9.1. 42 Cont, Spill, Mod, XXX IXiX 5 X XX} XI X ;
3,10, 3, 43 Waist Restraint XIxIx Ix Ix X IXIxX!IxX!X |
3.11,1, 44 I'd. Xport Conveyor 4 o i
3.11, 2, 45 Mag, Conveyor ! :

3,11, 3 46 Mecch, Rail Xport XiIxXix Ix 1 X X { X "X

3.11, 4, 47 Dolly Guided Cart » i i

3.11, 5, 48 Net Type Bag XIxix Ix i x ot < x| x <

3,11, 7 49 I'd. Bandling Tongs xixix Ixix . X x| x X
4,1, 1. 55 Self Service XiXIX IX . : X XI X X1 x

4,1,2, 56 Steward Service Ix - ' -

4.1.3. 57 Tray/Rail Conveyor Y i

- 4.1, 6. 58 None (eat in galley) X IXIxX L x| x1 x j

4,1, 7, 59 Tray Rack/Rail Con, - X< 1

4,2, 1, 60. Storage Rack xIxlIx 1 X Xt X1 X

5.4, L 65 Tray/Recesses ?

5.4. 3 66 Tray/spiked, ribbed x| x Ix X X X X

5.4.4, 67 Cohesive Food : '

5.4.5 68 Bite sized Food X X x| x X

5,4.6 69 Package Contain, !

5 4.7 70 Covered Tray

5.4,11 71 Iidible Coating .
5. 5, 2. 72 Pos. Dis, Drink s

5.5, 2, 73 Drinking Cup _Y

5. 5.3. 74 In-Pack, Liq. Rest, XIXIX|{ XX . i X xX] x{ xt x
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1-14 (cont,) MISSION - 026 .
EQUIPMENT INDEX =MIN (WT +VOL+RES WT +RES VOL) ____INDEX = MIN (WT + VOL)
STUDY |{SERIAL NAME NO BASIC* NO : BASIC *
NO NO. A CONSTRAINTS CONSTRAINTS CONSTRAINTS CONSTRAINTS
' 1123|415 1, 21 314!5 | 112 13]4]15 1;3. 2331415
5.6.2, 75 Knife XX N
5.6.2, 76 Spoon XX
5.6, 2, 77 IFork XIx |
5.6, 3. 78 Comb, Spoon/Fork X { X X X
5, 6. 3, 79 Comb, Knife/Flk/tong [x | X X X
5. 6. 4. 80 Kniic, Disposabie X
5. 6. 4. 81 Fork, Disposahie X X
5.6.4. 82 Spoon, Disposable
5, 6. 5. 83 Spork, Disposable - Ix
5, 6. 5. 84 Disp Comb kn/i/t '
5.8.1, 85 Magnetic Knife
5,8.1, 86 Spobn, Magnetic
5. 8.1, 87 Fork, Magnetic
5.8.1. 88 | Spork, Magnetic
5,8.1, 89 Comb k/f/t. Mag,
5.9.3. 90 Stom, Supt. Rectr,- X X X1 X X X XX X XX ! :
. 5.9.3, 91 Lap Restraint f %
6.1.2, 101 Hard Vacuum X X} X X X X X (X [ Xt X
6.1, 3. 102 Guided Vacuum Xi XI XX X X X IXI X
6.1.7, 103 - Disp. Wipes Clean X1 X XI X X X X IxIx x|
6.1.8, 104 Reuscable Wipes Cl, ' N
6.1.10. | 105 Astrovac X XXX X X X X IX}X
6.2.1, 106 Dis, Wipes Dispen, X X X IX1X
6,2, 2, 107 Reuse, Wipes Disp, X{xIxi x| X
6, 2.3, 108 Imprg, Wipes Disp. X1 xXI X1 X X ¥ ix Ix Ixl x
6.2.4. 109 Recep. =Temp, wipes Xt xl x| x X X _Ix Ix Ixl x
6. 2. 8. 110 | Tray ret,, Hand Carr, {x | xIx Ix X _Ix IxiIxlx
6.2,9, 111 Tray Ret Rail Sys,
6.2.10, 112 Tray Ret Carricr
6.3.1, 113 Temp Reuse WipeStor, X1 XIX | X X X X IXIX1 X
6. 3. 2, 114 Temp Debris Storage { X} XIX {X X I1X IXIX! X
6,3.17. 116 Push Debris Xporter

| ‘ :
* Basio Constraints = CR. ACC 26, WT <6501bs., Volume <100 C.F., Power $35000 Watts, Cost <$11 million., Resupply Wt <300dHh,
Resupply Volume < 135 C, ' Crew Req. S 35 manhours/day.
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TABLE V-1- 14 (cont,)

OPTIMAL FOOD SYSTEMS SUMMARY

MISSION - 026

. EQUIPMENT JNDEX =MIN (WT + VOL +RES WT +RES VOIL) INDEX = MIN (WT + VOL)
STUDY |SERIAL NAME NO BASIC* NO : BASIC *
NO. NO. : CONSTRAINTS CONSTRAINTS CONSTRAINTS CONSTRAINTS
' ] 1 12 13 |4 |5 2 13 |4 |5 1 {2 1314 15 12131415
o 6.3,11, 117 Galley Sink X IX X K X X K X [IX IX
6,3,13,° 118 AutoDishWash/Dry X IX [X X X K K IX IX
6. 3. 14, 119 Disp-Ut, Wipes-Disp, . X K X 11X |X-
6.3.15 120 Disp=Ut, Wipes-Reuse. [X I X X K X
6, 3.16, 121 Stowage of Equin, X 11X X KX X X K K X IX
6,3, 6, 115 Hand Debr, Xporter X1 X KX X X K KK IX IX
7.1, 1, 125 Inventory X IX K K X X X IX IX

* Baslo Constraints = CR. ACC 26, WT <650 lbs,, Volume <100 C.F., Power < 35000 Watts, Cost s $1lmillion:, Resupply Wt £3000
Resupply Volume < 135C. E.Crew Req. <35 manhours/day. '
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1-15 "~ MISSION - 027
EQUIPMENT INDEX = MIN (WT +VOL +RES WT -+RES VOL) INDEX = MIN (WT + VOL)
STUDY TESERIAL NAME NO BASIC* NO BASIC *
NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS ' CONSTRAINTS
112 .,3:4- 56 1| 1-213 .4 5 1 2 '3 4 :5 . 1y 24t 314165

T _ . Syptemi Number . . 3 {511 9357 {13 i P01.195 | 2731267} 207

1,1,1 1 Food Mix x|x i x! x! x X X I x! X)X

2.1, G, 4 Spc Rad.. Freezer , ; : i

2.1,7, 5 Thermoel Freezer x1x { xt x| x Xxi x| xt x! x

2.1, 8, [ Freezer, Turb/Comp '

2,2.4. 7 Wat, Sub, Refrig H

2.2.6. 8 Sp Rad. Refrig. {

2.2.17, 9 { Thermoel, Relrig xlx | x{ x| x x| x{x] x| x

2.2, 8, 10 Refrig, Turb/Comp

2.3.1, 11 Amb. Stor, - Rigid

2.3.2, 12 Amb, Stor, - Flex. x{x | x] x] X i x| x I x]x] x

3.2.1, 15 Hot Air Oven '

3.2, G, 16 ' Sclf-Heating Pack x|x I x| x] X X1 x Ix| x| X

3.2.13, 17 Micro/Radiant Oven

3.2.14, 18 Hot Air/Rad, Oven

3.2,.15, 19 Ieated Food Tray

3.2, 1, 20 Food Warming Plate x{x | xt xi x x 1 x x§ X

3. 3.2, 21 Reconstitution Mach, x| x] x1 X X1 X Ix|1x} x

3,3.3 22 i Cold Displuy Cab, xfx ] x| x| x X x Ix1lxl x

3.4.1, 23 . Prep, Counter

3.14. 2, 24 Counter with Power

3.4,3. 25 Fold Away Counter xIx | xt xl x. dx !l xxt xl X

3.4.4 26 Serv Cart Count, Top ' :

3. 4. 5. 27 Prep, &Serv, Count, , ;

3.5.1, 28 Snack Bar xl x 1 x| xt x| xt x Ixl x1 x
"3.6.1, 29 I'd, Dispens. Cab, A

3.7.1. 30 I'd. Stor., Cab, ] .

3.7.2, 31 Sclf-Stor, Cab. X x | X1 X| X / x| x1xi x| x

3.7.3 32 Auto Stor. Cab, :

3.8.1, 53 Kncader-Mech,

3. 8.2, 34 I'and Kneading ' X X ix ] x .

* Basic Constraints = CR. ACC 26, WT = 650 lbs, Volume =.100 CF , Power < 35000 Watts, Cost < $11 million, Resupply Wt £3000 1b
Resupply Volume 5135 CF, Crew Req. =35 manhours/day. .
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TABLE V-1-15 (cont'd) MISSION - 027 ‘ o

EQUIPMENT INDEX = MIN' (WT +VOL +RES WT +RES VOL) ___INDEX = MIN (WT + VOL)
STUDY |SERIAL " NAME NO BASIC* - NO : BASIC*
NO NO. CONSTRAINTS - ___CONSTRAINTS CONSTRAINTS . CONSTRAINTS

’ 1]213/41]5 1:213J747]5 1} 21 3[4]5 1121314715
3.8.3. 35 . Hot Fd, Tongs X X X x X ‘ x X X X X
3. 8.4, 36 - Clam Shell Device X | x} x X X X X | x| x X
3.8, 7. 37 Scoop x | x{ x! x x| x Ix x| x1] x
3.8.9, 38 Utilitv Shears x 1 x! x| x X . X Ix |lxlx] x
3. 8,10, 39 liand Mixer-Blender ) X b: \ X X
3.8,11, 40 Spatula X X X X x ! X X X b.¢ X
3.8,12, 41 Food Chopper x| x| x! x X ! x Ix |x | x1x !
3.9.1, 42 Cont, Spill, Mod, X | x1 x| x X ! x Ix I xl x| x ;
3.10, 3, 43 Waist Restraint X X x] x X X i1x X X X i
3.11.1, 44 I'd, Xport Conveyor 4 t
3,11, 2 45 Mag, Conveyor i ! !
3.11, 3 46 Mech. Rail Xport x | xt x| x x | X {x I x X :
3,11, 4, 47 Dolly Guided Cart i - ' )
3.11,5, 48 | Net Type Bag X | x| xt x X ! : X x| x X
3.11,7 49 - I'd, Handling Tongs x| x| x! xy x ! x| x| x S X
4,11, 55 Self Service Sdx I xt x| x i x Ixlxlxlx
4,1, 2 56 Steward Service ' X '
41,3, 57 Tray/Rail Conveyor s ¢
- 4,1,6, 58 None (eat in galley) x| x! x| x L x Ix ] x1 xl x i

4,1,17, 59 Tray Rack/Rail Con, - L oxd ,
4.2. 1 GO, Storage Rack x | x} x| x _Y . ' x x|l x| x| x
5,4, 1 65 ‘T'ray/Recesses i .
5.4. 3 66 Tray/spiked, ribbed X | xt x] x| x: ] X Ix|Ix1 xi1x
5.4. % 67 Cohesive Food : |
5.4, 5 68 Bite sized Food X | x| x] x X! ' : X tx 1 x| x1 X
5.4.6 69 Package Contain, !
5.4, 7% 70 | Covered Tray . . _
5,4,11 71 Fidible Coating : : : . -
5.5, 2. 72 P’os. Dis, Drink ' L
5.5, 2, 73 Drinking Cup ' i !
5. 5. 3. 74 In~Pack, Liq, Rest. x ) x| x| x x ! Cx b xd xt x it ox f

* Basic Constraints = CR. ACC 26, WT $650 Ibs,, Volume s 100 C. E., Powcr < 35000 Watts, Cost < $11 million, Resupply Wt <3000+ .
Resupply Volume <135 C, F, Crew Req. < 35 manhours/day.
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1-15 (Cont'd) MISSION - 027 .
EQUIPMENT INDEX = MIN (WT +VOL+RES WT +RES VOL) ___INDEX = MIN (WT + VOL)

STUDY |SERIAL NAME NO BASIC* NO : BASIC *

NO NO. CONSTRAINTS CONSTRAINTS | CONSTRAINTS COMNSTRAINTS
: 11231 4415 1, 21 31415 112 |34} 5 11,2 { 3§ 41 5

5.6. 2, 75 Knile X{ X R

5.6.2, 76 Spoon X| X

5.6, 2., 77 FFork X X

5.6, 3. 78 Comb, Spoon/Fork X | x X X

5. 6, 3, 79 Comb, Knife/Fk/tong [x | x X X

5.0, 4, 80 Kniic, Disposahic ) X X

5. 6. 4, 81 Fork, Disposabic X X

5.6, 4, 82 Spoon, Disposanle X X

5, 6, 5. 83 Spork, Disposable - Ix X

5. 6, 5, 84 Disp Comb kn/{/t ' X X

5.8.1, 85 Magcnetic Knife »

5.8.1, 36 Spovn, Magnetic

5.8.1, 87 Fork, Magnetic

5.8.1, 88 - | Sporiz, Magnetic i

5, 8.1, 89 Comb k/f/t, Mag, . 1

5, 9.3, 90 Stom. Supt, Rectr,- x bt x] x} x X X X ix Ix}1 x H
. 5.9.3, 91 Lap Restraint ! i

. )

6.1,2. 101 Hand Vacuum X X| x X X X X X (X} x

6.1, 3. 102 Guided Vacuum x t xt x| x X X x Ix Ix| x

6.1,17., 103 - Disp. Wipes Clean X X X X X X X X X X

6.1, 8, 104 leuscihle Wipes Cl, . _ .
6.1,10, 105 Astrovac X X X X X X X X X X

6.2.1, 106 Dis, Wipes Dispen,

6.2.2, 107 Reuse, Wipes Disp, X X} X x X

6,2, 3, 108 Imprg, Wipes Disp, x| x| x x X X Ix Ix Ix] x

6.2, 4. 109 Recep. -Temp, wipes Xt xt x x X X Ix Ix I1xix

6,2, 8, 110 { Tray ret., Hand Carr, {x x| X X X X Ix X X

6.2.9. 111 1 Tray Ret Rail Sys,

6.2,10, 112 Tray Ret Carricr X

6.3.1, 113 Temp Reuse Wipe Stor., | x X X X X X X x §Ix X

6. 3. 2. 114 Temp Debris Storage ] x1 x x X : X ix Ix Ix{ x

6.3.7. 116 Push Debris Xporter I [

i
* Basio Constraints =

CR. ACC 26, WT = 650 Ibs, Volume s 100 C, F,, Power < 35000 Watts, Cost = $11 million,‘Resupply Wt <3000#:
Resupply Volume 135 C, E. Crew Req. < 35 manhours/day.
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1-.15 (Cont'd)

MISSION - 029

. EQUIPMENT INDEX =MIN (WT +VOL +RES WT +RES VOL) INDEX = MIN (WT + VOL)

STUDY |SERIAL NAME NO BASIC* NO : BASIC *
NO. NO. : CONSTRAINTS , CONSTRAINTS CONSTRAINTS CONSTRAINTS
' , 112 13 14 |5 | 2 13 14 |5 1 12 |3 1415 112131415 °

6.3,11, 117 Galley Sink X Ix |x | x X x |x |x
6.3,13, | 118 AutoDishWash/Dry  Ix Ix {x | x X x Ix Ix

6.3.14, 119 Disp-Ut. Wipes-Disp,

6, 3,15, 120 Disp-Ut, Wipes-Rcuse. |x Jx |x | x X

6, 3,16, 121 Stowage of Equin, X x Ix X X ' I x Ix
6. 3. G. 115 Hand Debr, Xporter x 1x Ix | x XAH‘ x ? x I1x 1x
7.1.1, 125 Inventory x §{x [x|x x| K X |Ix

* Baslo Constraints = CR. ACC 26, WT =650 lbs, Volume £100 C. F. , Power S 35000 Watts, Cost =$11 million, 'Resupply Wt =3000#
Resupply Volume <135 C. F, Crew Req. < 35 manhours/day.
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, OPTIMAL FOOD SYSTEMS SUMMARY
TABLE V-1- 16 "~ MISSION - 028

EQUIPMENT INDEX = MIN (WT +VOL+RES WT +RES VOI) ~_INDEX = MIN (WT + VOL)
STUDY }SERIAL NAME NO . BASIC* NO BASIC *
NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS " CONSTRAINTS
112 .:.3:4 5 : 1 - 213 .4 :5 1 2 '3 4 :5 112} 31415
. _ . Syptemi Numgher . - 3 {511 957 13 : 201. 195|273{ 267 207
1,11 1 Food Mix xIx:ixix ! x X: x| xI'x X
2.1, 4, 4 Spc Rad, Freezer v ‘ : i
2.1, 1. 5 Thermoel Freezer X{X}|xtXx X |i Xi X] X! X X
2.1.8, 6 Freezer, Turb/Comp |
2,2, 4. 7 Wat, Sub, Refrig i §
2.2.6. 8 Sp Rad. Refrig. |
2,2, 17, 9  Thermoel, Refrig X{X x| X X x x{xlx]| x
2.2, 8, 10 Refrig, Turb/Comp
2.3.1, 11 Amb. Stor, - Rigid _
2.3.2, 12 Amb, Stor, - Flex, X{x|[x] x X S 1 X x| x| x X
3.2, 1, 15 Hot Air Oven !
3. 2.6, 16 Sclf-Heating Pack x| x| x1 x| x | ' X X x| x| x
3.2.13, 17 Micro/Radiant Oven
3, 2,14, 18 Hot Air/Rad. Oven
3.2.15, 19 Heated Tood Tray
3.2.1, 20 TIF'ood Warming Plate x I x| x1 x X X x | x{x] x
3.3.2, 21 Reconstitution Mach, xixlx] x X X Xx{x | x] x
3. 3. 3. 22 1 Cold Display Cab, x| x| x| x X X x x| x] x
}
3.4.1. 23 . Prep. Counter
3. 1. 2. 24 Counter with Power
3.4, 3, 25 Fold Away Counter x| x|l xl x X_, X xIx x| X
3.4.4 26 Serv Cart Count, Top '
3.4.5. 27 Prep. &Serv, Count, , -
3.5.1, 28 Snack Bar X1 X1 X} X} X | X Xl1X X1 X
- 3.6,1, 29 I'd, Dispens, Cab, T
3. 7.1, 50 Fd, Stor. Cab, |
3.7.2, 31 Sel{=Stor, Cab, x| x| X1 X} X x| xfIx1xlx
3.7.3 32 Auto Stor, Cab, ’ ;
3.8.1, 33 Kncader-Mech,
3. 8. 2. 34 Iand Kncading X X x| P x| X X

* Baslo Constraints = CR. ACC 26, WT = 650 lbs, Volumec <. 100 C.F., Power <35000 Watts, Cost < $11 million , Resupply Wt < 3000
Resupply Volumo 5135 C.F, Crew Red. S 351manhours/day. ibs
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1- 16 (continued) MISSION - 028 .
EQUIPMENT INDEX = MIN' (WT + VOL +RES WT +RES VOL) ~__INDEX = MIN (WT + VOL)
STUDY |SERIAL NAME NO BASIC* . NO ' BASIC*
NO NO. CONSTRAINTS - CONSTRAINTS CONSTRAINTS CONSTRAINTS
1]2313441:i5 1:i 2131415 11 2] 3141 5 1121314415
. 3.8.3. 35 . Hot Fd, Tongs x Ixt xt x| x ’ x Ix x|l x| x
3. 8. 4, 36 Clam Shell Device X X} x X X X X x| x <
3.8.7, 37 - Scoop xixtxix: x ! x I1x | x!I x| x
3.8.9, 38 Utilitv Shears X | X{ X} X X X |x Xl x! x
3.8.10, 39 Iiand Mixer-Bleader ' X X \ x| x
3.8.11, 40 Spatula X | X! xi{ x x ! X {ix Xjxix
3.8,12, 41 IFood Chopper X |{x|xt xi x x Ix x| x| x ]
3.9.1, 42 Cont, Spill. Mod, x [ xi x| x X ! X I X X] X} X :
3.10, 3, 43 Waist Restraint X X X X x it X X Xl x X
3.11.1, 44 I'd, Xport Conveyor ' 3
3.11,2, 45 Mag, Convevor i ! !
3.11,3 46 AMech. Rail Xport x I x! xt x x | X {x X X :
3.11,4, 47 Dolly Guided Cart ;
3.11,5, 48 "1 Net Type Bag X | x§ x| x X ! X [ x X X
3.11, 7 4% - I'd. Bandling Tongs X | x| xt x X X §x X X !
4,1, 1, 55 - Self Service S ix | x] x| x| | ] X §x X x1 x
4,1, 2, 56 Steward Service -l ox : ) -
4,1,3. 57 Tray/Rail Conveyor C i _{
- 4,1,86, 58 ~.None (eat in galley) X1 x| x| x L x Ixi xl x| x : }
4,1,7. 59 “Tray Rack/Rail Con, . X )
4,2, 1. 60. Storage Rack X | Xt x| x 1 ) X I x X{ xX{ X
5.4, 1 65 Tray/Recesses o .
5.4, 3% 66 Tray/spiked, ribbed [x | x| x| x[ x ' Xx 1x) x| xf x
5.4.4 67 Cohesive Food - L
5.4. 5 68 Bite sized Food x| x| x| x X : X tx] x| xq¢ X
5.4.6 69 Package Contain, !
5.4, 7 70 | Covered Tray : .
5.4, 1L 71 Iidible Coating : ! : —
5. 5, 2. 72 P’os, Dis, Drink L. : '
5.5, 2, 73 Drinking Cup i -
5. 5. 3. 74 In~-Pack, Liq. Rest. X! x|x]x X 1 X I xpPxt xiox

l

* Baslc Constraints = CR. ACC 26, WT < 650 1bs, Volume < 100 C. F., Powcr 35000 Watts, Cost <$11 million - Resupply Wt <3000
Resupply Volume <135 C.F, CICW Req. =< 35 manhours/day. 1bs
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1~ 16 (continued) MISSION - 028 .
EQUIPMENT INDEX=MIN (WT +VOL 4+ RES WT +RES VOL) __INDEX = MIN (WT + VOL)

STUDY {SERIAL NAME NO BASIC* NO : BASIC *

NO NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS CONSTRAINTS
' _ 11 2] 3] 415 1, 21 3t415 112 |3 14145 132131415

5.6, 2, 75 . Knife X| X |

5.6, 2, 76 Spoon Xl x

5.6, 2, 77 Fork X| x

5. 6. 3. 78 Comb, Spoon/TFork Xi{x X X

5.6, 3, 79 Comb. Knife/Fk/tong [ x| x X X

5.6, 4, 80 Knijc¢, Disposahic X X

5.6, 4. 81 Fork, Disposabic i X X

5. 6.4, 82 Spoon, Disposable X X

5. 6. 5. 83 Spork, Disposable I x X !

5.6, 5, 84 Disp Comb kn/i//t i X X

5.8.1, 35 Maoecnetic Knife .

5,8.1. 36 Spovn, Magnetic

5.8.1, 87 Fork, Magnetic

5.8.1, 88 - | Sporiz, Magnetic

5.8.1, 89 Comb k/f/t. Mag,

5.9, 3. 90 Stom, Supt. Rectr,- X I x} x]lx X. xx ) xixix . H
0 5.9.3. 91 Lap Restraint : ' T

6.1,2, 101 Hand Vacuum x | x1 xlx X X1 xfExix{x

6.1, 3. 102 1 Guided Vacuum X X x| X X X X XIx{ x

6.1.7. 103 - Disp. Wipes Clean x1 x| x| x X X x| xIx} x

6.1. 8, 104 Reuscuble Wipes Cl, ' . s
6,1,10, 105 Astrovac x 1 x]1 x| x X xd x{xix!l x

6.2.1, 106 Dis, Wipes Dispen,

6.2. 2, 107 Reuse, Wipes Disp, x{x) x| x1 x

6. 2. 3, 108 Imprg, Wipes Disp. x| x] x| x X x 1 x§ xIx1x

6, 2.4. 109 Recep, -Temp, wipes x i x1 xi x X x| x1I x1x1 x

6. 2, 8. 110 | Tray ret,, Hand Carr, [x | x1 x| x X x! x|l xlxl x

6.2.9. 111 § Tray Ret Rail Sys,

6.2,10, 112 Tray Ret Carricr X

6.3.1, 113 Temp Reuse WipeStor. fx | x1 x| x X x I x1 xt xl x

6.3. 2, 114 Temp Debris Storage  i1x ] x§ x| x X x| x¥ xPxt x

6.3.17, 116 Push Debris Xporter

1 ' ' : '
* Basio Constraints = CR. ACC 26, WT < 650 lbs, Volume =< 100 C. F:, Power < 35000 Watts, Cost <$11 million ;| Resupply Wt <3000
Resupply Volumo <135 C. E ‘Crew Req. < 35 manhours/day. lbs.



TABLE V-1- 16 (continued)

OPTIMAL FOOD SYSTEMS SUMMARY

MISSION - 28

. EQUIPMENT INDEX=MIN (WT +VOL+RES WT +RES VOL) INDEX = MIN (WT + VOL)
STUDY |SERIAL - NAME NO BASIC* NO : BASIC *
. NO. NO. - CONSTRAINTS CONSTRAINTS CONSTRAINTS CONSTRAINTS

' 1 12 13 14 15 2 13 14 |5 1 {2 1314 |5 12131415
6,3.11, 117 Galley Sink XIx Ix1x]| x X | x| x| x|x

6.3,13.° 118 Auto Dish Wash/Dry X 1x Ix1x X X I xXiIxtx|x

6, 3. 14, 119 Disp-Ut, Wipes-Disp, X X X1 xIx -

6, 3,15, 120 Disp-Ut, Wipes-Reuse. [ x [ x [x | x X .

6,3.16, 121 Stowage of Fquin, XiIx IxXIx X X Ixlxixlx

6. 3. 6. 115 Hand Debr, Xporter xI1x IxIx | x x {ix1x] x]x

7.1, 1, 125 Inventory XIX I1xX Ix X X Ix I x1xIx

00T °83eg

* Basio Constraints = CR. ACC 26, WT =650 lbs., Volume <100 C. F. , Power $35000° Watts, Cost <$11 million , ‘Resupply Wt £3000
Resupply Volume = 135 CF, Crew Req. = 35 manhours/day.

lbs .
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‘ ‘ OPTIMAL FOOD SYSTEMS SUMMARY
TABLE V-1- 17 "~ MISSION = g29

EQUIPMENT INDEX = MIN (WT +VOL+RES WT +RES VOL) INDEX = MIN (WT + VOL)
STUDY }SERIAL NAME NO BASIC* NO BASIC *
NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS ' CONSTRAINTS
112 .3:4- 5 | 1 213 4 :5 1 2 '3 4 5 . 11 24131415
©_ . Syptemi Numpher = 3 |5L1 95713 i 201:195 §2731267207
1,1,1 1 i Food Mix x| xixix' x x !x lx ixix
2.1, G, 4 Spc Rad. Freezer _ i é i
2.1, 7, 5 Thermoel Freczer x| xiIx1t x| x i x ix Ix1x!x
2.1,8, G. Freezer, Turb/Comp i
2, 2.4, 7 Wat, Sub, Refrig i i
2.2.6. 8 Sp Rad. Refrig, i
2.2, 7. 9 Thermoel, Refrig x| x]lx] x| x x I x Ix Ix1lx
2.2, 8, 10 Refrig, Turb/Comp
2.3.1. 11 Amb, Stor, - Rigid
2.3.2, 12 Amb, Stor, - Flex, X X X X - . X X e X X
3.2, 1, 15 Hot Air Oven {
3. 2.6, 16 | Sclf-Hceating Pack <! xlx |l x| x | < I x Ix Ix1x
3.2,13, 17 Micro/Radiant Oven
3.2, 14, 18 Hot Air/Rad. Oven
3.2.15, 19 llcated Food Tray _
3.2.1, 20 Food Warming Plate x| xfx X X X 1 X [x Ix{x
3. 3.2, 21 Reconstitution Mach, X} X|X1 x| X X IX IX1X1X
3.3.3. 22 1 Cold Display Cab, x| x]x| x| X X (X |[x [ X}| X
3.4.1, 23 . Prep. Counter
3.1.2, 24 Counter with Power
3.4. 3, 25 Fold Away Counter X| X]x1] X| X, X I x Ix x| x
3.4.4 26 Serv Cart Count, Top '
3.4. 9, 27 | Prep. &Serv, Count, ] :
3.5.1, 28 Snack Bar x] x| x{ X} X | x | x | x |Ix]x
3.6.1, 29 I'd, Dispens, Cab, ]
3. 7.1, 30 Fd. Stor. Cab, t
3.7.2. 21 Sclf=Stor, Cab, x| x| X1 X} X xix IxIx]x
3.7.3 32 Auto Stor. Cab,
3.8.1, 33 Kneader-Mech,
3. 8. 2. 34 I'and Kncading X X X _ ix | x X

* Basic Constraints = CR. ACC 26, WT =< g50 Ibs, Volume S.100 ., Power 35000 Watts, Cost < $11 million ' pesupply Wt <30001bs
Resupply Volume 135 C.E. Crew Req. <89 manhours/day.



TABLE V-1-17 (Cont'd)

OPTIMAL FOOD SYSTEMS SUMMARY
MISSION - 029

20T o8eq

EQUIPMENT INDEX=MIN (WT +VOL +RES WT +RES VOL) INDEX = MIN (WT + VOL)
STUDY |SERIAL " NAME NO BASIC* NO : BASIC *
NO NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS CONSTRAINTS
112134415 ' 1:213/445 1§ 21 3141 5 1121 31445
3.8.3. 35 Hot Fd, Tongs X X X X X . < X X P Prd
3. 8. 4. 36 Clam Shell Device x 1 x4} xb x| x x bx I x] x| x
3.8.7. 37 - SCOOP X X ] X X X ‘ X X X X X
3.8.9, 38 Utilitv Shears X] xX{ X} X/ x X JIx 1 x1 x! x
© 3.8.10, 39 lHand Mixer-Blender ' X X x| x

3.8,11, 40 Spatula x P xt oxt o oxiox X iIx[Ix]l x! x
3.8.12, 41 Food Chopper x| x§ xV x! x ! x1xl x| xl x i

0 3.9.1, 42 Cont. Spill, Mod, x| xi x| xi x ! x I x | x1 xt x :
3.10, 3, 43 Waist Restraint x| x! xI x! x x Ix1xl xi x i
3. 11,1, 44 Fd, Xport Conveyor - 3 ]
3.11, 2, 45 Mag, Convevor i i !
3.11, 3, 46 Mech. Rail Xport - x| x¥ xt xI x 1 X § x1 x x i
3,11, 4 47 Dolly Guided Cart i 2
3.11, 5, 48 Net Type Bag X X X X x ! i X x < x
3,11, 7 49 Fd. Handling Tongs x| x] xI %} x ¢ x§ x| x <

4,1, 1. 55 Self Service < | x| x| x ‘ xixt x! x] x
4,1, 2, 56 Steward Service X : ,
4.1,3. 57 Tray/Rail Conveyor sl ¢

- 4,1,6, 58 None (eatingalley) x| x1 xl x L x 4t x! i x1 x 3
4,1, 7, 59 Tray Rack/Rail Con, - Sx
4,2,1. GO. Storage Rack X! x! x{ x i 1 X Ix!l x{ x{ x
5.4.1 65 Tray/Recesses !
5.4,3 66 Tray/spiked, ribbed x| x! x x| x xIx} x| x| x
5.4. 4. 67 Cohesive Food : )
5,4, 5 68 Bite sized Food x{ x| xI xf x| Xt x! x| x1 x
5.4.6 69 Package Contain, !
5.4.% 70 | Covered Tray
5.4.11 71 Indible Coating o
9. 5. 2. 72 Pos, Dis, Drink L
5.5, 2, 73 Drinking Cup =
5. 5. 3. 74 In-Pack, Liq, Rest, x| x x | ] x| x] xt xl x ' i

* Basic Constraints = CR. ACC 26, WT = 650 Ibs, Volumc S'100 C.F., Powcr 35000 Watts, Coét < $11 million, Resupply Wt <30001Ib.
Resupply Volume <135 C.E Crew Req. =35 manhours/day.
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1- 17 (Cont'd) MISSION - 029 .
EQUIPMENT INDEX = MIN (WT +VOL+RES WT +RES VOL) __INDEX = MIN (WT + VOL)

STUDY |SERIAL NAME NO BASIC* NO : BASIC *

NO NO. A CONSTRAINTS CONSTRAINTS CONSTRAINTS CONSTRAINTS
' » 1 {21 3)415 11 21 31415 1]2 [31]14}5 11, 2313141 5
5.6.2, 75 . Knijle X | X .

5.6.2, 76 Spoon X | x

5,6, 2, 77 . I'ork X | x

5. 6. 3. 78 Comb. Spoon/Fork X | X X X

5, 6, 3. 79 Conib, Knife/Fk/tong [x | x X _ X

5.0, 4. 80 Kniic, Disposahc ) X X

5.6, 4. 81 FFork, Disposahic ' X X

5.06. 4, 82 Spoon, Disposable X X

5, 6. 5, 83 Spork, Disposable B8 X

5. 6.5, 84 Disp Comb kn/t/t - X X i

5. 8.1, 85 Macnetic Knife : |

5,8.1, 36 Spovn, Magnetic

5.8.1, 87 IF'ork, Magnetic

5.8.1, 88 - | Spori, Magnetic

5.8.1, 89 Comb k/f/t. Mag,.

5.9. 3, 90 Stom, Supt, Rertr,- Xt x§ x3 x] x X IX §x jx} x |
. 5.9.3. 91 Lap Restraint ! i

. T

G.1.2, 101 Hand Vacuum X{ X1 x xI x X Ix Ix 1x1 x

6.1, 3. 102 Guiderd Vacuum X| x X} x X ix Ix Ixix

6,1,7, 103 - Disp. Wipes Clean X| X X X X Ix Ix Ix} x

6.1, 8, 104 Reuscable Wipes Cl, ) . , N
6.1.10. ] 105 Astrovac Xy x| g g x x Ix Ix |x} x

6.2.1, 106 Dis, Wipes Dispen, X Ix Ix Ix} x

6.2, 2, 107 Reuse, Wipes Disp, Xx{ x X X

6.2, 3, 108 Imprg, Wipes Disp. x| x] 4 4 x x Ix Ix[x! x

6.2, 4. 109 Reccp. =Temp, wipes x| xf 4 H x x Ix Ix | x{ x

6, 2,8, 110 | Tray ret,, Hand Carr, {x] X X x Ix Ix x| x

6.2,9, 111~ § Tray Ret Rail Sys.

6.2.10, 112 Tray Ret Carricr X

6,3.1, 113 TempReuseWipeStor, f x] x| d H x x {x Ixix] x

6. 3. 2. 114 Temp DebrisStorage {x] x| 4 H x x Ix tx P x{ x

6.3.7. | 116 Push Debris Xporter 1

l ' A :
* Baslo Constraints = CR. ACC 26, WT < 650 Ibs, Volume < 100 C.F., Power 535000 Watts, Cost <$11 million.,, Resupply Wt <3000 1
Rcsupply Volume £135 C, K Crew Req. =35 manhours/day. .
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1- 17 (Cont'd)

MISSION -

029

* Baslo Constraints = CR. ACC 26, WT = . 650 1b§ Volume s 100 C.F,  power 35000 was, cost < $11 m1111on Resupply wt s3000 1b

Resupply Volume <135 C. ¥ Crt,w Req. = 3&11anhours/day.

EQUIPMENT INDEX =MIN (WT + VOL +RES WT +RES VOL) INDEX = MIN (WT + VOL)
STUDY |SERIAL NAME NO BASIC* NO BASIC *
NO. NO. : CONSTRAINTS CONSTRAINTS CONSTRAINTS CONSTRAINTS
‘ 1 12 13 14 |5 2 |3 14 |5 1 12 [31]4 15 12[3]415
3,11, 117 Galley Sink x x| x] x| x | X |x |x |x |[x
3. 13. ' 118 Auto Dish \Vﬂsh/l)l")’_ X X x x X < x X X X
. 3. 14, 119 ])iSp"'lJt. \Vil)CS —DiSp. X X < X X -
3.15, 120 Disp-Ut, Wipes-Reuse, < 1| % < -
3,16, 121 Stowage of Eqguixn, ! x 1 x1 x1 x x Ix Ix 1x I x
3. 6. 115 Hand Debr, Xporter % <1 xl x . x Ix Ix Ix I x
7.1.1, .125 Inventory X X X X X X X X X X
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TABLE V-1-18

OPTIMAL FOOD SYSTEMS SUMMARY

MISSION - 030

EQUIPMENT INDEX=MIN (WT +VOL +RES WT -+tRES VOL) INDEX = MIN (WT + VOI1)

STUDY }SERIAL NAME NO BASIC* NO ' BASIC *

NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS ' CONSTRAINTS
1 12 .3: 4 - 5 1 - 213 .4 -5 1 2 '3 4 :5 . 112131415

~_ . Syptemi Nurpher 3 [511 9157 13 16 ;64 {22 170 | 112 1201 195} 273[267; 207 || 217 |211{289 | 283 293

1,1,1 1 Food Mix x]xix, x! x X 1x Ix 1x X X i x I xixix X Xix x4 x

2,1, G, 4 Spc Rad, Freezer ‘ : x {x Ix Ix X ? i

2.1, 7, 5 Thermoel Freczer X | xixt xtx x ix X 1 x X

2.1.8, 6 Freezer, Turb/Comp

2,2, 4, 7 Wat, Sub, Refrig

2.2.6. 8 Sp Rad. Refrig, X

2.2,17, 9 Thermoel, Refrig xIxlxix]x x I1x Ix Ix xIx Ix1xi x x txtx Ixlx

2,2,8, 10 Refrig, Turb/Comp :

2.3, 1, 11 Amb. Stor, - Rigid ,

2.3.2, 12 Amb, Stor, - Flex. x| xlx] x1 x X X |x Ix X X | x X | x X X x| x x1l x

3.2,1, 15 Ilot Air Oven ! .

3. 2.6, 16 Self~Heating Pack x| x! x| x| x X x Ix Ix 1 x x Ix I1x1lx X X x ! x x| x

3.2,13, 17 Micro/Radiant Oven -

3,2.14, 18 Hot Air/Rad, Oven

3.2.15, 19 Iicated Food Tray

3.3.1, 20 Food \\h’lrming‘ Plate X x| x1 x X X X p X x | x X X X X x | x X <

3.3.2, 21 Reconstitution Mach, x| x! x{ x !t x X X X X prd X x | x X X x | x x 1 x

3, 3. 3. 22 i Cold Display Cab, X x| xlx|x X X |1x K X X | X X | x X X X1x I x1 x

3.4.1, 23 . Prep. Counter

3.4. 2, 24 . Counter with Power

3.4.3. 25 IFold Away Counter X xlx!x|x _ x X Ix K X X !1x 1xtx | X X x]lx 1 x1 X

3.4.4 26 Serv Cart Count, Top '

3.4. 5. 27 Prep, &Serv, Count, X

3.5.1, 28 Snack Bar x| x| xjx1x il x x Ix X X 1x x Ix 1 x X xix J x1 x

3.6.1, 29 I'd. Dispens, Cab. 1

3.7.1. 30 Fd. Stor, Cab, ]

3.7. 2., 21 Self=Stor, Cab, X} x! Xt x| x X X 1x Ix X X 1x x 1 x X X X1X X X

3.7.3 32 Auto Stor, Cab,

3.8.1, 33 Kneader-Mech,

3.8.2. 34 Hand Kneading x| X X__. X X X ix 1 x X X X X

* Baslé Constraints = CR. ACC 26, WT < 650 lbs, Volume <100 C.F,, Power < 35000 Watts, Cost $$11 million, Resupply Wt < 3000
Resupply Volumo % 135 C,F Crew Req. <35 manhours/day.
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OPTIMAL FOOD SYSTEMS SUMMARY

gleer|| s

TABLE V-1-18 (Cont.) MISSION - 030 .
EQUIPMENT INDEX=MIN (WT + VOL +RES WT +RES VOL) ___INDEX = MIN (WT + VOL)
STUDY |SERIAL " NAME NO ' BASIC* . NO . " DASIC*
NO. NO. CONSTRAINTS - " CONSTRAINTS CONSTRAINTS CONSTRAINT
: 1. /]213(415 1:21{3/[4}5 1t 21 314156 11 21 3144 5
- 3.8,3. 35 _ Hot Fd, Tongs xIxlxixlx Xelx o lx ix Ix x Mx Ix Ix Ix x Ix Ix 1x Ix
3. 8. 4. 36 Clam Shell Device X X X { X X X X X X X X X Iix Ix X X Ix X X X
3.8.7, 37 - Scoop - xtxtxlxtx 4 xlx ix |x Ix xix Ix Ix Ix x Ix Ix Ix Ix
3.8.9., 38 Utility Shears X/ x|{xlx:x X Ix I'x ix |Ix X 1x Ix JX IX X IxIx Ix Ix
3.8.10, 39 Hiand Mixer-Bleader ) X X , x | X x {x - x {x
3,8,11, 40 Spatula xix!lx}lx!x . xix ix 1xlx x Ix |x Ilx Ix x Ix Ix ix Ix
3.8.12, 41 FF'ood Chopper x| xtxdixlx ' xixlxixlx xIx|Ix Ix X Ilx tx 'x Ix
3.9.1, 42 Cont. Spill, Mod, xlxixixix 1 o xixlx|Ixlx x Ix 1x ix xtx Ix x Ix
3.10, 3, 43 Waist Restraint x| xt x| x! x o ox by by w1 x x | x Ix Ix Ix Xx ix Ix Ix |Ix
3,11,1, 44 Fd, Xport Conveyor -
3.11,2 | 45 Mag, Conveyor ! :
3.11, 3, 46 Mech, Rail Xport xlxt xixlx ! o xlxixlxlx x{x1x X xJlx Ix ‘x Ix
3,11, 4 47 Dolly Guided Cart , ' K - !
3.11,5, 48 | Net Type Bag xd x! xt x)lx ¢ xlx !xixlx ¥ x)ixlx X x tx tx tx Ix
3.11, 7, 4% - I'd, Handling Tongs xl x] x! x4 Lo xtxixixlx Foxlxlx X x Ix ix tx §x
- 4. 1. 1. 55 Self Service . pe ¥ Die pie ! pd X< pie pid D e
4,1,2, 56 Steward Service e el e Ilxlxls » x 1x x tx Ix
4.1,.3 57 Tray/Rail Conveyor e - ' ' i
-4,1,6, 58 None (eat ingalley) - x| x| x| x R xixtx Ix Ix i
4,1,17, 59 Tray Rack/Rail Con, ~ x 1 xlxlxlx]x x 1x ix Ix Ix
4,2.1. 60. Storage Rack x| x| x| x 1 x P xlIxlx ix - '
4,1 65 Tray/Recesses ! _ 1
4.3 66 Tray/spiked, ribbed x| x! x| xV x xlx Ix!xlx xixtxlx1x X 1 X Ix Ix ¥IX
4.4 67 Cohesive Food : B . .
4, 5 68 Bite sized Food x| x| x{ x| x X! xIlx!lxlx X! xixIx1x X Ix I1x Ix ix
4,6 69 Package Contain, !
4.7 70 | Covered Tray
.4.1% 71 Idible Coating . :
5. 2. 72 Pos, Dis, Drink L
5. 2, 73 Drinking Cup ' _
5. 5. 3. 74 In-Pack, Liq. Rest, x| x] x| xf x 1 xlxtx xtxt xpx]xtxlx x P x 'x ix 1x

“* Basle Constraints = CR. ACC 6, WT =650 lbs, Volumc <100 C.F.,, Powcer 35000 Watts, Cost s $11 mllhon., Resupply Wt <3000
Resupply Volume <135 C.F, Crew Req. =35 mdnhours/day.
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TABLE V-1-18 (Cont.)

OPTIMAL FOOD SYSTEMS SUMMARY
MISSION - 030

EQUIPMENT INDEX =MIN (WT +VOL+RES WI' +RES VOL) INDEX = MIN (WT + VOL)
STUDY {SERIAL NAME NO BASIC* NO : BASIC *
NO. NO. ' CONSTRAINTS CONSTRAINTS CONSTRAINTS CONSTRAINTS
: 142] 34415 1, 2] 31415 1]2 [3}4)} 5 131, 213141 5
5. 6. 2. 75 Knife x| x A x | x .
5.6.2, 76 Spoon X X x Ix
5.0, 2, 77 IFork x| x x Ix
5.6. 3. 78 Comb. Spoon/Fork x| x X x| x x « .
5, 6. 3, 79 Comb, Knife/Fk/tong [x | x x x | x x x _
5. 6. 4, 80 Knifc, Disposabie x X X x
5. 6. 4. 81 Fork, Disposabie x X x X
5. 6. 4, 82 Spoon, Disposable X x < <
5. 6. 5, 83 sSpork, Disposable 1 x X % <
5.6, 5. 84 Disp Comb kn/I/t < « % <
5.8.1, 85 Maenetic Knife
5. 8.1, 36 Spobn, Magnetic
5.8.1, 87 F'ork, Mapnetic
5.8.1. 88 Sporiz, Magnetic
5,8.1, 89 Comb k/f/t. Mag,
5.9. 3. 90 Stom, Supt. Rerctr,- <t x1 x| x1 x <1 xix 1x Ix <1l x1 x % x tx lx o1y
. 5.9.3, 91 Lap Restraint ;
6.1,2, 101 Hand Vacuum x{ x] x] x! x X]lxix ix |x x} x ) xi x| x X Ix Ix!x 1x
6.1, 3. 102 Guided Vacuum x] xl x{ x} x x|lx|xIx Ix xp x¥x! xl x X 1X1x ix 1x
6,1,17. 103 Disp, Wipes Clean x| x1 x| x| x x1x1x Ix Ix x! x1 x1 xt x x IxIx Ixix
6.1.8, 104 Reuscable Wipes Cl, . .
6.1,10, 105 Astrovac x! x} x) x| x Xlx!Ix1x 1Ix Xl x1x X X IX¥Ixix Ix
6.2.1, 106 Dis., Wipes Dispen, Xlxlxix ix xl x¥xl x1 x xixIx Ix1x
6.2, 2, 107 Reuse, Wipes Disp, x] xI x| x1 x . i
6. 2.3, 108 Imprg. Wipes Disp. xy x1 x] x} x X xix Ix Ix x1 x1 x| x! x xIxIx]x§x
6.2.4. 109 Recep, ~Temp, wipes x1 x! x| x Xlxlxix Ix x! x x} x xixlxlxkx
6,2, 8. 119 Tray ret, , Hand Carr, | x ¥ x| x| x! x <! x1 x1! x1 x ‘f
6.2.9, 111 Tray Ret Rail Sys.-
6.2,10, 112 Tray Ret Carricr X x I xtxix |Ix X1 xXx1xlIx¥x
6.3.1, 113 Temp Reuse WipeStor, f x1 x| x| x| x xlxixlx Ix xl x)1 x! x] x x1xl1lx X
6, 3.2, 114 Temp Debris Storage X} x) x| x| x x|lxix]x Ix x] x§ x?! x§ x X Ixlixlxex
6.3.7, 116 Push Debris Xporter

* Baslo Constraints =

Resupply Volume <135 C. E, ‘Crew Req. <35 manhours/day.

CR. ACC 26, WT =650 lbs, Volume <100 C.F.-, Power £35000° Watts, Cost < $11 million,lResupply wt <3000 -
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1-18 (Cont.) MISSION - 030 .

. EQUIPMENT INDEX=MIN (WT +VOL +RES WT +RES VOL) ___INDEX = MIN_(WT + VOL)

STUDY |SERIAL NAME NO BASIC* NO BASIC *

NO. NO. : CONSTRAINTS , CONSTRAINTS CONSTRAINTS CONSTRAINTS
' _ 1 12 3 |4 15 i 1 12 13 {4 15 1 12 13 14 15 1121 3f415
6.3,11, 117 Galley Sink XIx |x |[x |x X (X |X |X [X x| x| x| x]x X x| xtx[x
6.3.13.° 118 Auto Dish Wash/Dry X X jx Ix Ix X |x |x |x [x X xX|x{x]|x X X} xix|x
6. 3. 14, 119 Disp-Ut, Wipes-Disp, . X Ix |x |x {x X|x]x{x]x X IxIx{x]x
6. 3. 15, 120 Disp-Ut, Wipes~Rcuse, |x [ x [x |[x | X

6. 3. 16, 121 Stowage of Equiyn, X | x §{x |x |x X IX |x |x [|x XIx|x}lxix X X{ X xX]x
6, 3. 6, 115 Hand Dcbr., Xporter X Ix Ix Ix |x x| x}lx}x}ix

7.1.1, 125 Inventory X §Ix |Ix |x |x h X X Ix Ix [x XiExIxIx]x X X x] x}§x

* Basic Constraints = CR. ACC 26, WT <650 lbs, Volume = 100 C.F., Power s 35000 Watts, Cost < 11 m11110n Resupply Wt <3000
Resupply Volume <135 C.E Cr(,w Req. < 35manhours/day.
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TABLE V-1- 19

OPTIMAL FOOD SYSTEMS SUMMARY
MISSION - 031

INDEX = MIN (WT + VOI)

EQUIPMENT INDEX=MIN (WT +VOL+RES WT +RES VOL)
STUDY }SERIAL NAME NO BASIC* NO BASIC *
NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS ' CONSTRAINTS

112 .3:4- 5 1 213 .4 5 1 2 '3 4 °5 11 21 31415

.. . Syptem Number = . 271 313319 | 31 ‘ 237. 231} 201195 240
1.1,1 1 Food Mix x | xixix ! x X ix Ix ix 1 x
2.1, G, 4 Spc Rad. Freezer X | xix{x, X 1 x ‘x {x Ix I x i
2.1.17. 5 Thermoel Freezer P '
2.1,8, G. Freezer, Turb/Comp
2.2, 4, 7. Wat, Sub. Refrig.
2.2.6, 8 Sp Rad, Refrig,
2,2, 17, 9 Thermoel, Refrig x i xlx]l x| x x 1lx Ix I1xi1x
2.2, 8, 10 Refrig, Turb/Comp
2.3.1. 11 Amb. Stor, - Rigid
2.3.2, 12 { Amb, Stor, - Flex, X | xix]x] x X Ix Ix 1x
3.2.1, 15 Hot Air Oven i
3. 2,0, 16 Self-Heating Paclk X X|x ] x X x Ix X 1 x
3.2,13, 17 Micro/Radiant Oven
3,2, 14, 18 Hot Air/Rad. Oven
3.2.15, 19 Ilcated Food Tray
3.2.1, 20 Food Warming Plate X X|{X | x X X 1x X X 1 x_
3.3.2, 21 Reconstitution Mach, X xixtx! x X 1x 1x Ix Ix
3. 3. 3. 22 i Cold Displuay Cab, X x}jx]x] x X 1x X Ix 1x
3.4.1, 23 . Prep. Counter
3.1.2, 24 Counter with Power
3.4.3. 25 Fold Away Counter X x]xt x| x_ x ix Ix Ix Ix
3.4.4 26 Serv Cart Count, Top _
3.4.5. 27 Prep, &Serv, Count, .
3.5.1, 28 Snack Bar x xtxtxix | x 1x Ix lx 1x
3.6.1, 2 I'd. Dispens. Cab. ;|
3.7.1, 3 I'd. Stor, Cab, ]
3.7, 2. 21 Sclf=Stor, Cab, X X! x ! x| x X X X X X
3.7.3 32 Auto Stor, Cab, .
3.8,1. 33 Kneader-Mech, x| xixtxl x X X )X X | X
3. 8.2, 34 Hand Kneading o i

* Basic Counstraints = CR. ACC 26, WT < 1150 1b, Volume <150 C.F. , Power 40000 watts,

Resupply Volumo s 300C. F, Crew Req. s 45manhours/day.

Cost <1l. 5 million | Iiesupply wt <6000



OPTIMAL FOOD SYSTEMS SUMMARY
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TABLE V-1- 19 (Cont.) MISSION - 031 .
. EQUIPMENT INDEX = MIN' (WT +VOL +RES WT +RES VOL) __INDEX = MIN (WT + VOL)
STUDY |SERIAL " NAME NO BASIC* NO : : PASIC*
NO NO. CONSTRAINTS - ___CONSTRAINTS CONSTRAINTS ___CONSTRAINTS
11213.041]5 1: 2131475 1} 2/ 3{4]5 1t2]1 31 4]5
. 3.8.,3, 35 Hot Fd, Tongs X x lx X x \ X X FX % X
3.8.4, 36 Clam Shell Device X I xjix f{x |x X Ix ix |x |Ix
3.8.7, 37 - Scoap X |x Ix {x Ix ¢ X 1x Ix |Ix Ix
3.8.9, 38 Utility Shears X 1x {x ix ix X Jx Ix |x {x
3.8.10, 39 Hond Mixer-Blender {x | x |x ix 'x X Ix |Ix Ix Ix
3.8.11, 40 Spatula X Ix Ix Ix Ix X Ix x 1x |x
3.8.12, 41 Food Chopper Ix Ix ix x Ix - x Ix Ix Ix | x !
3.9.1. 42 Cont, Spill, Mod. x Ix ix Ix ix ! X §ix Ix |x {x :
3.10. 3. 43 Waist Restraint x ]x Ix Ix Ix 3 x ix Ix Ix1lx i
3.11,1, 44 Fd. Xport Conveyor X X ix ) x_ Ix X :
3.11, 2, 45 Mag, Convevor X X ! X |lx :
3,11, 3 46 Mech. Rail Xport x Ixix Ix Ix ! x §x Ix |x|x L
3.11. 4 47 Dolly Guided Cart x |x Ix Ix Ix a Cox Ix Tx x| x° :
3.11,5, 48 | Net Type Bag !
3.11, 7 49 - Fd, Handling Tongs 4 : {
-4,1.1, 55 Self Service Cdx I x Ix Ix i X IxIlxI1x1x
C4,1.2 56 Steward Service Sl -
4.1, 3. 57 Tray/Rail Conveyor Y - : : ' {
“4,1,6, 58 None (eat ingalley) x | x Ix i x Ix1x1lx1x }
4.1,7, 59 Tray Rack/Rail Con, - X, it ‘
4.2.1, 60. Storage Rack x | x Ix L ' x Ix bx x4 %
5.4.1, . 65 Tray/Recesses ‘ . .
5.4.3 66 Tray/spiked, ribbed  Ix | x {x |x |x . ' X IxJIx1x{x
5.4, 4 67 Cohesive Focod il NP IO NN S S S B B I
5.4, 5 68 Bite sized Food x Ixix Ix |x : : x {x v 1 xix
5.4.6 69 DPackage Contain, - ! ‘
5.4.% 70 | Covered Tray »
5.4,11 71 Iidible Coating : : . 5 -
5. 5, 2. 72 Pos, Dis, Drink . L { - '
5.5, 2, 73 Drinking Cup i !
5. 5. 3. 74 In~Pack, Liq. Rest, x I x]x [x [x 1 i 4 x bxl x ' x1 & d

* Baslc Constraints = CR. ACC 26, WT <1150 b, Volumc 150 C.F. , Power 40000 Watts, Cost s11.5million,, Resupply Wt <6000
Resupply Volume < 300C. E’ Crew Req. < 45 manhours/day.
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1-19 (cont.) MISSION - 031 L
EQUIPMENT INDEX=MIN (WT +VOL+RES WT +RES VOL) "__INDEX = MIN (WT + VOL)

STUDY |{SERIAL NAME NO BASIC* NO : BASIC *

NO NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS CONSTRAINTS
' ‘ 1231 415 1, 21 31415 112 {31445 13,2 43141 5

5.06.2, 75 Knile R -

5. 6. 2. 76 Spoon

5. 6. 2. 77 I'ork

5. 6. 3. 78 Comb, Spoon/Fork X { X X

5. 6, 3, 79 Comb, Knife/Tk/tong | | « %

5.6. 4. 80 Knife, Disposab’e X X x

5. 6.4, 81 Fork, Disposahlc x x X

5. 6. 4. 82 Spoon, Disposalble 5 % x

5. 6.5, 83 -spork, Disposable ~Ix X

5, 6. 5., 84 Disp Comb kn/I/t ] e H

5.8.1, 85 Macnetic Knife -

5,8.1, 86 Spovn, Magnetic

5,8.1, 87 Fork, Magnetic

5.8.1. 88 - Sporii, Magnetic X X

5.8.1, 89 Comb k/f/t. Mag, X | X

5.9.3. 90 Stom, Supt. Rertr.,- x| xix x| x. x Ix ix x| x ! !
. 5.9.3. 91 Lap Restraint ; T‘

6.1,2, 101 Hand Vacuum X Xix X X X X IxX X X

6.1.3. 102 Guided Vacuum x| xIxl xft x X })x Ix Ixl x

6.1.7, 103 - Disp. Wipes Clean x| xlx X X X X X X

6,1, 8, 104 Reuscuahle Wipes Cl, ] . X . .
6.1,10, | 105 Astrovac x| xIx] x| x x Ix Ix {1 x] x

6.2, 1, 106 Dis. Wipes Dispen, x] xIxl x}x x JIx. JIx | x} x

6.2, 2, 107 Reuse, Wipes Disp, , '

6. 2. 3, 108 . Imprg. Wipes Disp, x xIx 1 x]1x x Ix Ix §Ix] x

6, 2,4, 109 Recep, ~Temp, wipes xi xIx x| x x Ix Ix}1x1 x

G, 2,8. 110 | Tray ret,, HandCarr. [ x| x] x| x x Ix Ix 1 x] x

6.2,9. 111 Tray Ret Rail Sys. '

6.2.10, 112 Tray Ret Carricr X

6.3.1, 113 Temp Reuse WipeStor, f x] x| x| x| X X (X §Ix§x] X

6. 3. 2. 114 Temp Debris Storage x] x{x] x| x : : X Ix Ix tx§ x

6.3.17. 116 Push Debris Xporter

i - |
* Basio Constraints = CR. ACC 26, WT <1150 lb, Volume <150 C.F.”, Power £40000° Watts, Cost <11, 5million, Resupply Wt <6000
Resupply Volumo <390C. F, 'Crew Req. <45 manhours/day.
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1- 19 (Cont.) MISSION - 031 \
. EQUIPMENT INDEX = MIN (WT +VOL +RES WT +RES VOL) ___INDEX = MIN (WT + VOL)
STUDY {SERIAL NAME NO BASIC* NO .o BASIC *
NO. NO. : CONSTRAINTS ; CONSTRAINTS CONSTRAINTS CONSTRAINTS
' 1 12 3 |4 5 [ 1 12 {3 |4 5 1 12 3 14 |5 112131 4 5
6.3.11, 117 Galley Sink X x Ix |x X . x x Ix Ix 1x
6.3,13, ] 118 Auto Dish Wash/Dry x ! xIx Ix Tx  dx Ix I'x I'x
6.3.14, 119 Disp-Ut, Wipes-Disp, - x Ix Ix1xlilx:
. 3. 15, 120 Disp=Ut, Wipes-Reuse. [ x | x Ix Ix X
3. 16, 121 Stowage of Fquin, )l x Ix Ix Ix X Ix Ix Ix 1x
.3. 0, 115 Hand Debr, Xporter x|l x Ix Ix Ix x Ix Ix Ix I x
- 7.1,1. 125 Inventory xUx Ix §x [Ix x Ix Ix Ix Ix

. | . o
* Basle Constraints = CR. ACC 26, WT <1150 lb., Volume <150 C.F., Power $40000: Watts, Cost <11, 5 million, Resupply Wt £6000
Resupply Volume < 300G, F, Crew Req. < 45 manhours/day. ’
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1-29 "~ MISSION -~ 032
EQUIPMENT INDEX=MIN (WT +VOL +RES WT +RES VOL) INDEX = MIN (WT + VOL)
STUDY !SERIAL NAME NO BASIC* NO : BASIC *
NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS . - CONSTRAINTS
1 12 :3:4- 5 : 1 - 213 .4 5 1 2 '3 4 5 . 11 24 31445
" Syptem Numpher _ 2713 13379 | 37 ' 237.2311201[195 240
1,1,1 1 Food Mix x| xix i x! x X ix lx ixix
2.1, G, 4 Spc Rad, Freezer X{ xXix X{ X X x Ix{x! x [
2.1.1, 5 Thermoel Freezer i
2.1, 8. 6. Freezer, Turb/Comp .
2,2.4., 7 Wat, Sub, Refrig i
2.2.6, 8 Sp Rad, Refrig, 1
2.2. 1. 9 Thermoel, Refrig X! xIx x| x X X | x x! x
2.2, 8, 10 Refrig, Turb/Comp
2.3.1. 11 Amb, Stor, - Rigid
2.3.2. 12 Amb. Stor, - Flex. X x| x X X N X X X X <
3.2, 1, 15 Hot Air Oven i
3. 2.6, 16 Self—Hcating Pacl x X X X ) X X X X X
3.2.13. 17 Micro/Radiant Oven
3.2, 14, 18 Hot Air/Rad, Oven
3.2.15, 19 Ilcated Food Tray .
3,21, 20 Food Warming Plate o Ik <l x % L x Px el x
3.3.2, 21 Reconstitution Mach, x| xlxl x]l x x 1 x Ix I x1 x
3.3.3. 22 i Cold Displuay Cab, xl xdx ! xlx. x 1 x Ix 1 x1 x
} .
3.4.1, 23 . Prep. Counter
3.14.2, 24 Counter with Power
3.4.3. 25 Fold Away Counter x] xIx| x| x| x!1x Ixlx]x
3.4.4 26 Serv Cart Count, Top N
3.4.5, 27 Prep, &Seryv, Count, X
3.5.1, 28 Snack Bar x] x{ x X{ X | X X | X x.] x
3,6.1, 29 I'd, Dispens, Cab, N '
3.7.1, 50 | Fd, Stor, Cab, i
3.7, 2, 31 Sclf=-Stor. Cab, X x| x X X X X X X x ‘
3.7.3 32 Auto Stor, Cab, ;
3.8.1, 33 Kncader-Mech, X x| x x! x : xlx lxlx! x
3. 8. 2. 34 Iland Kneading : . i

* Basjc Constraints = CR. ACC 26, WT 1150 lbsg Volume <150 C. F., Power $40000 Watts, Cost $11,5 million, Resupply Wt £6000
Resupply Volumo %300 C. F, Crew Req. <45 manhours/day.
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TABLE V-1- 20 (cont'd)

OPTIMAL FOOD SYSTEMS SUMMARY

MISSION - 32

* Baslc Constraints = CR ACC 26, WT <1150 Ibg Volumc <150 C. F.

Resupply Volume < 300 C.F.Crew Req. <

< 45 munhours/day.

EQUIPMENT INDEX=MIN (WT + VOL +RES WT +RES VOL) INDEX = MIN ﬂVT + VOL)
STUDY |[SERIAL " NAME NO BASIC* NO BASIC*
NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS . CONSTRAINTS
: : 1 [213[415 1i 2131445 1} 2} 3141 5 112131415
. 3.8,3, 35 Hot Fd, Tongs < x I x ! x s < Vx| x! xl x
3.8.4, 36 Clam Shell Device <l xix | x | x < ¥ x| x1 x! x
3.8.7, 37 - Scoop X x{x 1 x X : X x| x x| x
3.8.9, 38 Utilitv Shears X xIx X X X X X X X
3.8.10, 39 Iliand Mixer-Bleader X xIx . x X X X X X X
3.8.11, 40 Spatula X xix X X - X X X X X
3.8.12, 41 F'ood Chopper X xix X X : X X X X X |
3.9.1, 42 Cont, Spill. Mod, X x| x X X ; X X x X ;
3,10, 3, 43 Waist Restraint xl xlx I x ! x x} xl x] x| x i
3,111, | 44 I'd, Xport Conveyor < % T < | x < !
3.11.2 45 Mag, Convevor X < 1 x1 x i
3.11, 3, 46 Mech, Rail Xport X xix } x X - X X X X X :
3.11, 4, 47 DO]!V Guided Cart x| xlx x X ; X X x x X
3.11,5, 48 Net Type Bag ! X
3.11, 7 49 I'd, Handling Tongs H
4,1, 1, 55 Self Service X] X[x X xi x| x1 x] x
4,1.2, 56 Steward Service Ix -
4.1, 3. 57 Tray/Rail Conveyor i I
- 4,1, 6, 58 None (eat in galley) x| xix | x Ly x| x] x] x] x i
4.1,7, 59 Tray Rack/Rail Con, - X )
4,2, 1. G0. Storage Rack x| xtx | x _r x b x} xl x| x
5.4, 1, 65 Tray/Recesses i
5.4.3 66 Tray/spiked, ribbed x| xtx | x| x x I x| x] x| x
5.4.4 67 Cohesive Food : .
5.4, 5 G8 Bite sized Food X X{ X X X X X X X} X
5.4.6 69 Package Contain, - !
5.4, 7 70 | Covered Tray
5.4.11 71 Indible Coating ! }
5, 5, 2. 72 Pos. Dis, Drink L
5.5, 2, 73 Drinking Cup i
5. 5. 3. 74 In-Pack, Liq. Rest. x| x} x x| x | ! x] x; xt xl x :

, Power $40000 Watts, Cost 11.5 millio Resupply Wt <6000



GIT o3ed

TABLE V-1~ 20 (cont'd)

OPTIMAL FOOD SYSTEMS SUMMARY
MISSION -~ 032

EQUIPMENT INDEX =MIN (WT +VOL+RES WT +RES VOL) INDEX = MIN (WT + VOL)
STUDY |SERIAL NAME NO BASIC* NO : BASIC *
NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS CONSTRAINTS
' 11213} 415 1, 21 31415 1 ]2 {314} 5 2134415
5.6.2, 75 Knife .
5.6. 2, 76 Spoon
5. 6.2, 77 FFork
5.0, 3. 78 Comb. Spoon/Fork <1 x X
5, 6. 3. 79 Comb, Knife/Fk/tong [ x| x X
5. 6. 4, 80 Kniic, Disposabc X X x
5. 6, 4, 81 Fork, Disposahic x X X
5.06. 4, 82 Spoon, Disposable < e X
5. 6.5, 83 -Spork, Disposable - Ix x
5. 6. 5, 84 Disp Comb kn/f/t x X
5.8.1, 85 Magcnetic Knife
5,8.1. 86 Spobn, Magnetic
5,8,1, 87 Fork, Magnetic
5.8.1, 88 Sporii, Magnetic x| x
5.8.1, 89 Comb k/f/t. Mag,  x
5.9.3. 90 Stom., Supt. Rectr,: <! xPxl x1 % x Ix Ix 1l x! x
0 5.9.3, 91 Lap Restraint
6.1,2, 101 Hand Vacuum X Xl X X X X Ix X
6.1.3. 102 Guiderd Vacuum <1 xI x <l x < x Ix ) xt x
6.1,7, 103 Disp. Wipes Clean <1 xix1 x1 x x I1x Ix 1 xl x
6.1, 8, 104 Reuscuable Wipes Cl,
6.1,10, 105 Astrovac <t <l x x| x X x {x xl x
6.2.1, 106 Dis. Wipes Dispen, X x} x X X X X X X X
6.2, 2, 107 Reuse, Wipes Disp,
6. 2. 3, 108 Imprg, Wipes Disp. x] xx Xl x X Ix Ix{x} x
6.2.4. 109 Recep, -Temp, wipes xl =l x x] x x Ix Ix 1 x§ x
6, 2. 8. 110 Tray ret, , Hand Carr, | x{§ I x X X X X x] x
6.2.9, 111 Tray Ret Rail Sys.
6,2.10, 112 Tray Ret Carricr X
6,3.1, 113 Temp Reuse Wipe Stor, § x X <1 x x Ix Ixt xl x
6.3. 2, 114 Temp Debris Storage < X <l x x I x 4xi xt x
6.3.7, 116 Push Debris Xporter

i

* Basio Constraints =

Resupply Volume s 300C. E "Crew Req. <45 manhours/day.

CR. ACC 26, WT <1150 lbg Volume <150 C.F., Power <40000 Watts, Cost <11.5 mﬂlion,lnesupply Wi <6000
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1- 20 (cont'd) MISSION - 032 .
. EQUIPMENT JINDEX=MIN (WT +VOL +RES WT +RES VOL) ____INDEX = MIN ﬂVT + VOL)
STUDY |SERIAL NAME NO BASIC* NO BASIC *
NO. NO. - : CONSTRAINTS , CONSTRAINTS CONSTRAINTS CONSTRAINTS
' 1 12 13 J4 §5 1 J2 |34 [5 1 12 1314 15 112131415
- 6.3,11, 117 Galley Sink x | x "xIx |x . x Ix Ix |xIx
6.3,13, | 118 Auto Dish Wash/Dry x P x | xx Ix x Ix Ix Ix |x
6, 3,14, 119 Disp-Ut, Wipes-Disp,
6, 3,15, 120 Disp-Ut, Wipes-Reuse, | x | x | x Ix X x Ix Ix Ix Ix
6. 3.16, 121 Stowage of FEquin, X X X |x X ‘ X X Ix X X
6. 3.6, 115 Hand Debr, Xporter x| x| xlx X 4‘ L X Ix Ix I1x ix
7.1.1, 125 Inventory x 1 x 1 xk Ix i x Ix Ix Ix 1Ix 1[ ‘

* Basio Constraints = CR. ACC 26, WT 1150 Ib, volume s 150 C.F.  power <40000: watts, Cost <11.5 Million Resupply wt < 6000
Resupply Volume <300C. F, Crew Recq. = 45manhours/day



L1T o3eg

_ OPTIMAL FOOD SYSTEMS SUMMARY
TABLE v-1-21 © MISSION - 033

EQUIPMENT INDEX=MIN (WT +VOL-+RES WT +RES VOL) INDEX = MIN (WT + VOL)
STUDY ESERIAL NAME NO : BASIC* NO BASIC *
NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS - CONSTRAINTS
112 .:.3:4-5 : 1 213 .4 -5 1 2 '3 4 :5 . 112131415
o _ . Sypstenm Nunpher | B 2713 13379 37 ; 237.231 {201(195; 240
1,1,1 1 Food Mix X {xiXi-ox -x ix lx ix . x
2.1,G, 4 Spc Rad. Freezer X | X} X x X X _ix Ix Ix Ix i
2.1, 7. 5 Thermoel Freezer i
2,1, 8, 6 Freezer, Turb/Comp
2,2, 4. 7 Wat, Sub. Refrig )
2.2.6, 8 Sp Rad, Refrig, ]
2,2.1, 9 Thermoel, Refrig x § x| x| XA X X jx fx Ix IXx
2,2.8, 10 Refrig, Turb/Comp
2.3,1, 11 Amb, Stor, - Rigid ,
2,3.2. 12 Amb, Stor, - Tlex, X | x| x1 X X K X |x Ix Ix |x
3.2.1, 15 Hot Air Oven !
3.2.0, 16 Self-Heating Pack X | x1 x] X X ' X Ix ix Ix {x
3.2.13, 17 Micro/Radiant Oven '
3.2, 14, 18 Hot Air/Rad, Oven
3.2,15, 19 licated Food Tray
3.2.1, 20 FFood Warming Plate x ! x| x1 X X X ix Ix Ix |x
3.3.2, 21 Reconstitution Mach, X X| x X X X X X X X
3.3.3. 22 i Cold Display Cab, x | x| x| X X X [x Ix ]x I'x
H .
3.4.1, 23 . Prep, Counter
3.4, 2, 24 Counter with Power
3.4, 3, 25 I'old Away Counter x1 x! x| X X X 11X Ix Ix Ix
3.4.4 26 Scrv Cart Count, Top N '
3.4, 5, 27 Prep. &Serv, Count, _ :
3.5.1, 28 snack Bar X} x[ xI X X} X Ix Ix {x .Ix
3.6.1, 29 I'd, Dispens, Cab, N
3.7.1, 320 | Td, Stor. Cab. i
3.7.2. 31 Sclf=Stor, Cab, x| x| x X X 1x Ix Ix I'x
3. 7.3 32 Auto sStor, Cab, )
3.8.1, 43 Knecader-Mech, Xx] x| xt X X X x_ Jx Ix |x
3.8, 2. 34 Hand Kncading : ] i

* Baslo Coustraints = CR. ACC 26, WT < 1150 lbg,Volume S 150 C, F., Power 40000 Watts, Cost < $11.5 mill., Resupply Wt <30001b
Resupply Volumo =300 C. § Crew Reeq. <45 mianhours/day.
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TABLE V-1-21 (Contd)

OPTIMA L FOOD SYSTEMS. SUMMARY
MISSION - 033

EQUIPMENT INDEX = MIN' (WT + VOL +RES WT +RES VOL) INDEX = MIN (WT + VOL)
STUDY |SERIAL " NAME NO BASIC* NO : DASIC *
NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS CONSTRAINTS
112137415 I 1:213J]41]5 1} 2/ 3] 4] 5 2|1 314715

. 3.8.3, 35 Hot Fd, Tongs X | X I x§x X s X Ix |x {x ix

3. 8. 4. 36 Clam Shell Device X {x } x| X X x Ix Ix |x [x

3.8.7, 37 Scoop x Ixlxix P x Ix ix |x |x

3, 8, 9, 38 Utilitv Shears X X x X ~ X pie X X

3.8.10, 39 Iiand. Mixer~-Blender x |[x | x ! x X x Ix Ix Ix Ix

3.8.11, 40 Spatula X X 1 xix X ! X ix Ix |x Ix

3.8.12, 41 IF'ood Chiopper X [x {x) x x ! x Ix |x |x |x !

3.9.1, 42 Cont., Spill. Mod, x i x| x < ! x tx Ix 1x {x :

3,10. 3, 43 Waist Restraint x | x [ x| x X ! x ix Ix Ix Ix i

3.11.1, 44 Id, Xport Conveyor X X : X i X _Ix X i

3.11,2, 45 Mag, Convevor X X ! x |x 5

3,11, 3 46 Mecch, Rail Xport x Ix 1 x| x x ! X _ix Ix Ix |x :

3.11. 4, 47 Dolly Guided Cart X |x | x| x X . s x Ix I1x j1x 1x

3.11,5, 48 Net Type Bag !

3.11, 7 49 Ird, Handling Tongs i

4,1,1 55 Self Service x Ix x| x i x Ix Jx lx 1x

41,2, 56 Steward Service X - -

4,1,3 57 Tray/Rail Conveyor Y ¢
4,171,606, 58 None (eat ingalley) X X X X e x X x pre x ]

4,117 59 Tray Rack/Rail Con, - Sx

4.2, 1. 60. Storage Rack x Ix |1 x| x _1 x Ix Ixix 1x

5.4, 1. 65 Tray/Recesses i

5.4, 3. 66 Tray/spiked, ribbed Ix [x | x| x X  Ix IxIx1x

5.4.4. 67 Cohesive Foed N

5.4, 5 G8 Bite sized Food X b.¢ X X X X X X X | X

5.4.6 69 Package Contain, !

5.4, 7 70 | Covered Tray

5.4.11 71 Idible Coating ! R

5.5,2, 72 Pos. Dis. Drink L

5.5, 2, 73 Drinking Cup i

5. 5. 3. 74 In-Pack, Liq. Rest, x x| x| x x | i x IxIxtxix i

* Baslc Constraints = CR. ACC 26, WT <1150 Ibs Volume <150 C. F. , Powcr 40000 Watts, Cost S$11.5 mill., Resu

Resupply Volume =300 C. F Crew Req. = 45manhours/day.
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1-21 (contd) MISSION - 033 .
EQUIPMENT INDEX =MIN (WT +VOL+RES WI'+RES VOL) "__INDEX = MIN (WT + VOL)

STUDY [SERIAL NAME NO . BASIC* NO : BASIC *

NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS CONSTRAINTS
' ‘ 11231415 1, 21 31415 1 ]2 13lals 112131415

5.6. 2, 75 - Knifle .

5. 6. 2, 76 Spoon

5. 6, 2, 77 I'ork

5. 6. 3. 78 Comb. Spoon/Fork X { X X

5. 8, 3. 79 Comb. Knife/Fli/tong [x | x X

5.6. 4. 80 Knife, Disposah’c < s« -

5.6, 4., 81 TForlk, Disposable X x X

5.6. 4., 82 Spoon, Disposable < <

5, 6. 5. 83 Spork, Disposable . <

5.6, 5, 84 Disp Comb kn/f/t j < T

5.8.1, 85 Macnetic Knife

5.8.1, 86 Spobn, Magnetic

5 8.1, 87 Fork, Magnetic

5.8.1, 88 - | Sporiz, Magnetic ' x| x i

5.8, 1, 89 Comb k/f/t. Mag, “x{ x T

5.9.3, 90 Stom, Supt, Rectr,- x x| xt x X < - :
.5.9.3. 91 Lap Restraint ; %

6.1, 2, 101 Hand Viacuum X X1 x X X X X X

6.1,3, 102 Guided Vacuum X X X X X X X X

6.1, 7, 103 - Disp. Wipes Clean x {1 x1 x1 x X X E <

6.1.8, 104 Reuscable Wipes Cl, ' < N
6.1,10, 105 Astrovac X X X X X X X X X

6.2.1, 106 Dis, Wipes Dispen, X x ] x X X X X X

6. 2.2, 107 Reuse, Wipes Disp,

6, 2.3, 108 Imprg, Wipes Disp. X X xl x < X x 1 x

6, 2,4, 109 Recep. =-Temp,wipes  Ix } x ¥ x| x X x & K Ix 1x

6.2, 8. 110 | 7fray ret,, Hand Carr. [x | x| x| x x x Kk Ix]lx

6.2.9, 111 § Tray Ret Rail Sys.
0 6,2,10, 112 Tray Ret Carricr X

6,3.1. 113 Temp Reuse Wipe Stor, §x X X X X X X x X

6. 3. 2. 114 Temp Debris Storage  {x x| x X X X X X

6.3. 7. 116 Push Debris Xporter

* Basio Constraints = CR. ACC 26, WT <1150 Ib, Volume $150 C. F.>, Power $40000  Watts, Cost <$11, 5 mill. , Resupply Wt <30001b
Resupply Volume s300 C. F, Crew Req. <45 manhours/day.
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TABLE V-1-21 (contd)

OPTIMAL FOOD SYSTEMS SUMMARY
MISSION -033

. EQUIPMENT INDEX =MIN (WT +VOL +RES WT +RES VOL) INDEX = MIN ﬂVT + VOL)
STUDY |SERIAL NAME NO BASIC* NO BASIC *
NO. NO. : CONSTRAINTS , CONSTRAINTS CONSTRAINTS CONSTRAINTS
1. 12 13 {4 |5 i 1 312 13 |4 |5 1 t2 {13 14 15 112131415
6.3.11, 117 Galley Sink X X X X X . - X X X X X -
6,3, 13. 118 Auto Dish Wash/Dry x 1 x 1 x] x X x Ix Ix |x | x
6.3.14, 119 Disp-Ut, Wipes-Disp, : x Ix Ix x| x-
6.3,15, 120 Disp-Ut, Wipes-Reuse. [ x | x | x| x X
6, 3,16, 121 Stowage of Equin, X X X X X X X X X X
6.3.06, 115 Hand Debr. Xporter X x | x X X X X X x | x
7.1,1 125 Inventory X { x| x] x X X |x [Ix Ix|x

* Basio Constraints = CR. ACC 26, WT <1150 Ib, Volume 5150 C.F. , . Power S40000 Watts, Cost =$11, 5 mill ",

Resupply Volume <300 C.E Crew Req. S 45manhours/day.

Resupply Wt £30001b



171 98egq

OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1~ 23 MISSION - o34
EQUIPMENT INDEX=MIN (WT +VOL+RES WT +RES VOL) INDEX = MIN (WT + VOL)
STUDY 7SER1AL NAME NO BASIC* NO BASIC *
NO. NO. : CONSTRAINTS CONSTRAINTS CONSTRAINTS ' CONSTRAINTS
112 :3:4- 5 : 1 213 .4 5 1 2 '3 4 :5 . 112531415
- . Syptem Number . . 2713 13319 |37 ‘ - 37 231 201195240
1,1.1 1 Food Mix x I x: xi X x X ix Ix 1x ix
2.1, G, 4 Spc Rad, Freezer X | X! X , X x 'x Ix |x Ix i
2,1, 7, 5 Thermoel Freczer i
2.1,8, 6 Freezer, Turb/Comp |
2.2.4, 7 Wat, Sub, Refrig i j
2.2.6, 8 Sp Rad. Refrig,
2.2, 1, 9 Thermoel, Refrig - xIx} xx d x x |1x jIx Jx | x
2.2, 8, 10 Refrig, Turb/Comp
2.3.1, 11 Amb, Stor, - Rigid
2.3,2, 12 Amb, Stor, - Flex, X ] x] x1 X X . X Jlx Ix 1x 1x
3.2.1. 15 IHot Air Oven t
3.2,6, 16 | Self-Heating Pack x| x] xI A x i ' x Ix Ix Ix 1x
3.2,13, 17 Micro/Radiant Oven '
3.2, 14, 18 Hot Air/Rad. Oven
3.2.15, 19 Hcated TFPood Tray
3.2.1, 20 Food Warming Plate x! x| x1 d x x Ix X | x
3.3.2, 21 Reconstitution Mach, x{ xl x1 A x X 1x Ix Ix Ix
3. 3. 3. 22 i Cold Display Cab, x| x] x X X Ix Ix Ix 1x
1 : .
3.4.1, 23 . Prep. Counter
3.4.2, 24 Counter with Power
3.4.3. 25 Fold Away Counter x1xl x R _x. x I1x Ix Ix |x
3.4.4 26 Serv Cart Count, Top
3.4.5. 27 Prep, &Serv, Count, v ;
3.5.1, 28 Snack Bar x| x A x| x Ix I iIx 1x
3.6.1, 29 I'd. Dispens, Cab, |
3.7.1, 3 I"'d, Stor. Cab, i _
3.7.2, 21 Sclf-Stor, Cab, X X X X X X X X X
3.7.3 32 Auto Stor, Cab, ) v '
3.8.1. 33 Kncader=NMech, <] x < : ‘x Ix Ix ix 1x
3,8, 2, 34 Hand Kncading ' ] i

* Basio Constraints = CR. ACC 26, WT $1150 lbg Volume S 150 C.F., Power £40000 Watts, Cost <$11.5 million Resupply Wt S30001bs
Resupply Volumo 300 C.F, Crew Req. <45 1anhours/day.



TABLE V-1~ 22 (Cont'd)

OPTIMAL FOOD SYSTEMS SUMMARY
MISSION -~ 034

721 988g

EQUIPMENT , INDEX = MIN' (WT + VOL +RES WT +RES VOL) INDEX = MIN WT +VOIL)
STUDY |SERIAL NAME . NO BASIC* NO : DBASIC*
NO. NO. CONSTRAIN'TS CONSTRAINTS CONSTRAINTS CONSTRAINTS
1233 ]4i{5 |1 1:213]4]5 1} 2/3]4]5 2131475

3.8.3. 35 Hot Fd. Tongs x|l x| xt x! x . x Vx|l x| x| x

3. 8, 4. 36 Clam Shell Device X X X X X ! X X X | x X

3.8.7. 37 ~_Scoop xtox] xt xi x x I x|l x1 x! x

3.8.9, 38 Utilitv Shears x| %l xi xi x v 1wl «! x| %

3.8.10, 39 Iiand. Mixer~Blender x 1 x1 x! x! < x vl vl %1

3.8.11, 40 Spatula x ! x!l <t xi x i v 4wl xl vl <

3.8.12; 41 FFood Chopper x  xl xb I 4 vV x|l x| i «» i
3.9.1, 42 Cont. Spill, Mod, x| xi x| xi x i v vl v vl « ;
3.10, 3, 43 Waist Restraint w1 xl <l ! & x x| x| x| x i
3.11.1, 44 Fd, Xport Conveyor X X 1% % | x < 4
3.11,2, 45 Mag, Conveyor X x i < | x '
3.11, 3 46 Mech, Rail Xport xi x}! xt xI x I x it xl'xt x] x ‘
3.11, 4, 47 D()uy Guided Cart .4 X X X ; X X X < X !
3.11, 5, 48 Net Type Bag { :

3.11, 7 49 Id. Hondling Tongs i
4,1, 1, 55 Self Service x| x| x| x . x ! <! <t <1 %

4,1, 2, 56 Steward Service : X - :

4.1.3 57 Tray/Rail Conveyor F {

4,1, 6, 58 None (eat ingalley) x| %1 %l x L x 1 x! x1 x1 x 3

4,1, 7. 59 Tray Rack/Rail Con, - x|

4.2.1. 60. Storage Rack x| xr xI x _1 xtxl x1 x1 x

5.4, 1 65 ‘Tray/Recesses ?

5.4.3 66 Tray/spiked, ribbed x| xt x x x x x| x] x| x

5.4. 4 67 Cohesive Food ‘ .'

5,4, 5 68 Bite sized Food x| x| x1 x x Xt x] x] X1 X

5.4,6 69 Package Contain, - ! :

5.4, % 70 Covered Tray-

5.4,1L 71 Edible Coating )
5.5,2 72 ’os, Dis, Drink \ !

5. 5. 2, 73 Drinking Cup il . -

5.5.3 74 In—]’ack. Liq, Rest. X x X i x| x} xt xl x .

:

* Basle Constraints = CR. ACC 26, WT 1150 lbs Volume S150 C.F., Power S40000 Watts, Cost sfL1.5 milliop Resupply wt <30001b.
Resupply Volume < 300C. F, Crew Req. =45 manhours/day.
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1~ 22 (Cont'd) MISSION - 034 .
EQUIPMENT INDEX =MIN (WT +VOL+RES WT' +RES VOL) " INDEX = MIN (WT + VOL)

STUDY |SERIAL NAME NO BASIC* NO : BASIC *

NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINT CONSTRAINTS
: _ ' 112131415 1, 2] 31415 1 ]2 131415 11213141 5

5.06.2, 75 - Knifle R '

5.6, 2, 76 Spoon .

5.0, 2, 77 IFork

5. G. 3. 78 Comb, Spoon/Fork X | x X

5. 6, 3, 79 Comb, Knife/Fk/tong Ix | % <

5, 6. 4. 80 Knifc, Disposab’c X X X

5. 6. 4, 81 Fork, Disposabic X X X

5.06.4. 82 Spoon, Disposalile X X p;<

5. 6. 5. 83 Spork, Disposable ) Cix X

5, 6, 5, 84 Disp Comb kn/I/t ‘ X X

5.8.1, 85 Magnetic Knife -

5,8.1, 86 Spoon, Magnetic B

5.8.1, 87 Fork, Magnetic

5.8.1, 88 Spori;, Magnetic x| x

5,8.1, 89 Comb k/f/t, Mag, X i x

5.9. 3. 90 Stom, Supt. Rectr,- Xt x} x| x1 x x Ix_ §x {x: x ;
. 5.9.3, 91 Lap Restraint . ' iV

6.1, 2, 101 Hand Vacuum Xt x) xI xf x X Ix x Ix1 x

6.1, 3. 102 Guided Vacuum X x] x1 x X X X X X X

6.1.7. 103 - Disp. Wipes Clean x! x1 x1 x{ x X Ix Ix ix

6.1. 8, 104 Reuscable Wipes Cl, ' ) X ) .
6.1,10, 105 Astrovac X X Xy X X X X X X X

6,2.1, 106 Dis. Wipes Dispen, X1 X1 X x X X IXx Ix I1x1 x

6.2, 2, 107 Reuse, Wipes Disp, ’

6.2.3, 108 Imprg, Wipes Disp. X1 X Xf x X IX Ix Ix! x

6, 2.4. 109 Recep, ~Temp, wipes X] X Xl x : X Ix Ix Ixtx

6. 2. 8, 110 [ Tray ret., Hand Carr, [x ] x] "  x x Ix Ix Ix] x

6.2.9, 111 - j§ TrayRet Rail Sys,

6,2,10, 112 Tray Ret Carricr X

6.3.1. 113 Temp Reuse WipeStor, fx ] x}] x X X Ix Ix Ix!l x

6, 3. 2. 114 Temp Debris Storage x! x| xx xt x i1 : X Ix x tx1 x

6.3.7. 116 Push Debris Xporter

5 ' rye :
* Baslo Constraints = CR. ACC 26, WT <1150 lbg Volume =< 150 C.F:, Power 40000 Watts, Cost <$11.5 milliop Resupply Wt <30001b;
Resupply Volume s 300 C.F-'Crew Req. < 45 manhours/day.
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TABLE V-1- 22 (Cont'd)

OPTIMAL FOOD SYSTEMS SUMMARY
MISSION - 034

* Basio Constraints = CR. ACC 26, WT 51150 1§ yolume <150 C.F. " poyer 40000 wayts, Cost s$11.5 millionpegynny we <30001b
Recsupply Volume 53_0

0 C.F. Crew Req. =45 manhours/day.

. EQUIPMENT INDEX=MIN (WT +VOL +RES WT +RES VOL) INDEX = MIN (WT + VO
STUDY |SERIAL NAME NO BASIC* NO : BASIC *
NO. NO. : CONSTRAINTS , CONSTRAINTS CONSTRAINTS CONSTRAINTS
) ] 1 12 13 14 15 i 1 2 |3 14 |5 1 12 {314 15 12131415
3,11, 117 Galley Sink X X X X X . X X X X X
3.13, | 118 Auto DishWash/Dry  Ix Ix | x| x| x x Ix Ix [x [x
3. 14, 119 Disp-Ut, Wipcs=Disp. . X x |x {x |x.
. 3,15, 120 Disp-Ut, Wipes-Reuse Ix [ x | x| x| x . . .
. 3,16, 121 Stowage of Equiyn, X X X X X X X X X
3.6 115 Hand Debr, Xporter x I1x Ixl xl x X K Ix Ix Ix
7, 1.1, 125 Inventory x IxIxi x] x X x Ix Ix



AR

OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1-23 ~ MISSION - 035
EQUIPMENT INDEX=MIN (WT +VOL+RES WT -+RES VO1) INDEX = MIN (WT + VOL)

STUDY }SERIAL NAME NO BASIC* NO BASIC *

NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS ' ' CONSTRAINTS
112 .3:4-5 | 1 213 .4 :5 1 2 '3 4 -5 . 112131415

. . Syptem Number . . 2713 1331 937 40 (1646 |22 | 88 1237 231/201[195 240 |1 253 {2471217[211]259

1,1,1 1 Food Mix x) xix i x' x X XP X X! X X X VXX, X x ] x! xi x}X

2,1, G, 4 Spc Rad. Freezer Xl xxi xy x X x! x| x| x xoxdxtx! x i x| x| x! xlx

2,1, 7. 5 Thermoel Freezer i i

2.1,8, 6 .Freezer, Turb/Comp

2,2.4, 7 Wat, Sub. Refrig

2.2,6, 8 Sp Rad. Refrig,

2.2, 17, 9 Thermoel, Refrig x! xIx x| x X x| x| x| x x| xixtxtx M x| x| x] xlx

2.2,8, 10 Refrig, Turb/Comp :

2.3.1, 11 Amb, Stor, - Rigid

2.3.2, 12 Amb, Stor, - Flex, X] XIx x| X X x]1:x Xl X Xl x1x}lxl x Xl x X1 x1x

3.2.1, 15 Hot Air Oven !

3.2.6, 16 | Self-Heating Pack x| xlx] x| x - X x| x| x| x x I x Ixpx!t x M x! x! x1 XIX

3.2,13, 17 Micro/Radiant Oven

3.2,14, 18 Hot Air/Rad, Oven

3.2.15, 19 llcated Tood Tray

3,2, 1, 20 Food Warming Plate X x] x X X X X X X X X X X X X X X X] X

3.3.2, 21 Reconstitution Mach, X{ X x X! X X X| x| x X 1 xtxi1x] x xt x1 x! xIx

3, 3. 3. 22 1 Cold Display Cab, x! xIx . x| x X x| x| x x| x ix]lx]|x x| xt x] x}x

3.4.1, 23. Prep. Counter

3.4, 2, 24 Counter with Power

3.4, 3. 25 Fold Away Counter x| x{x| x| x_, x lxl x1 x x ! x ¥x 1 x! x X1 X1 X X

3.4,4 26 Serv Cart Count, Top '

3.4. 5. 27 Prep, &Serv, Count, '

3.5.1, 28 Shack Bar x| xx] x{ x 1 x x| x1 x x 1 x |lx 1l x] x x|l xl x X

3.6.1, 29 IF'd, Dispens, Cab, A

3.7.1, 3 Fd, Stor, Cab, ]

3.7.2, 31 Sclf-Stor. Cab. x| xl x X} X X x| x| x x i x Ixlx1l x Xl xt x X

3.7.3 32 Auto Stor. Cab, ) : : '

3.8.1, 33 Kncader-Mech, X _xIxl x|l x X Xl xix xlx lx i x1 x 1l xl x X

3. 8, 2. 34 Hand Kneading | ] i

* Basic Constraints = CR. ACC 26, WT <1150 lbs. Volume <150 C.F. , Power 40000 Watts, Cost $11.5 million, Resupply Wt £30001b.
Resupply Volumu 2300C. F, Crew Reg. =45 manhom.s/d'ly.
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1- 23 (cont.) MISSION - 035 -
EQUIPMENT , INDEX=MIN' (WT +VOL +RES WT +RES VOL) ___INDEX = MIN (WT + VOIL)
STUDY |SERIAL NAME NO ' BASIC* NO : BASIC *
NO. NO. CONSTRAINTS ~___CONSTRAINTS CONSTRAINTS CONSTRAINTS
112134415 ) 1213141458 1y 2/ 31415 11 21 31445
3.8.3. 35 Hot Fd, Tongs X1 X x1x X xtoxlox x v x| x! x! x xlx| x! xlx
3. 8.4, 36 - Clam Shell DCVIQL X XIx X | x X X X X x x x| x| . x x X X x I x
3.8.7, 37 Scoop xt o xIx-dx ! x X x ' x| x x P x! x| x] x x 1l xl x| xIx
3.8.9, 38 Utility Shears X xix X X X X X X X X x} x X X X X xix
- 3.8.10, 39 Iiand Mixer-Bleader <1 xlx < < x < ~ < v 1 % < < < < < v xlx
3.8,11, 40 Spatuia x 1 xix X X X X X X X x|l x X X X X x1l xlx
3.8,12, 41 I'ood Chopper x| x}x X (X fx x! x X x i x] x xl x x ] x x! x]x
3.9.1, 42 Cont, Spill. Mod, x| xix fxi1x 1 x x| x] x x ! x| xi xi x x 1 x! x: xlx
3.10. 3, 43 Waist Restraint x| xlx X I'x _tx X, X X x} x| x X] x X 1 x x1 xlx
3.11,1, 44 Fd, Xport Conveyor X X T x T x X x| x X X {xi ! Ix
3.11, 2, 45 Mag., Conveyvor X X ' ! X ! X x| x X! x
3.11, 3 46 . Mech, Rail Xport x| xIx X |1 x ' x I'xi x| x Xt x] x{ x| X x| xt xi x}x
3,11,4 | 47 Dolly Guided Cart b x < b % ox Ll 2l o b el ! <l <l x 2l ! <1Ix
3.11,5, 48 "} Net Type Bag : ' ! ' : :
3,11, 7 49 - Ird. Handling Tongs ’ 4 ;
4,1, 1. 55 Self Service x| xIx x | il x! xt x] x1 x
4.1.2, 56 Steward Service x . X x| x| % x ', - x| x xt x
4.1, 3 57 Tray/Rail Conveyor T ‘ ¢
4.1, 6. 58 None (eat ingalley) x| x d x| - s xt xt x] x{ x i
4,1, 17, 59 Trayv I{ﬂCk7Rai1 Con, - X ﬁr{ x X X X ;. X X X x1x
4,2, 1. 60. | Storage Rack x| x! R X.j sl x| x}] xI x| x '
5.4. L 65 Tray/Recesses oo
5.4. 3 66 Tray/spiked, ribbed X xIx x{ x I x x| x| x®H x xi x} x] x7 x x§ x} x§ xix
5.4, 4 67 Cohusive Focod : N ' ) ’
5,4, 5 68 Bite sized Food x| x|x x]1 x V' x Xl x >_<" X x¢! x| x| x] x - x ! x ] x} xix
5.4.6 69 Package Contain, !
5.4, 7 - 70 Covered Tray ]
5.4.11 71 | Idible Coating ¢ L S B
5.5, 2. 72 Pos, Dis, Drink - ' . s '
5. 5. 2, 73 Drinking Cup i
5.5.3. 74 lné]’ack. Lig, Rest. Xl X|x x] x I x I xtx ® x}j. x| x] xt xi_x xt xV xi1 xIx

* Basic Constraints = CR. ACC 26, WT s 1150 1b, Volume s 150 C. F,, Power 40000 Watts, Cost s11.5 millioy Resupply wt <3000
Rcsupply Volume <300C. F, Crew Req. = 45manhours/day.
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1-23 (cont.) MISSION - 035 .
EQUIPMENT INDEX = MIN (WT +VOL+RES WI'+RES VOL) ___INDEX = MIN (WT + VOL)

STUDY |SERIAL NAME NO BASIC* NO BASIC *

NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS CONSTRAINTS
‘ ' 1} 213415 1, 2131415 112 |314}5 11233141 5

5.6. 2, 75 Knile N

5.6.2, 76 Spoon

5. 6.2, 77 FFork

5. 6. 3. 78 Comb, Spoon/Fork x{ x X X X X X

5. 6, 3, 79 Comb, Knife/Fk/tong [x | x X X X X X

5.6.4. 80 Knife, Disposabe X X X X _ X

5.6, 4, 81 Fork, Disposabic : X X X X X

5.6. 4. 82 Spoon, Disposalle ' X X X X X

5.6.5, 83 spork, Disposable lx X X X

5. 6.5, 84 Disp Comb kn/[/t j X X X X |

5,8.1, 85 Magnetic Knife

5,8.1. 36 Spovn, Magnetic

5 8.1, 87 Fork, Magnetic

5.8.1. 88 - Sporiz, Magnetic X X X1 X

5.8, 1, 89 Comb k/f/t. Mag, x| x x] x

5,9.3. 90 Stom, Supt, Rectr,- x! xIx | x| x_ X xi x1 x| x X Ix tx { x| x | X I x| x! xix

5.9.3. 91 Lap Restraint : ; I‘
6,1.2, 101 Hand Vacuum x{ xlx x 1 x X x{ x| x{ x x Ix Ix{xi x X §{ x| x1 x1x
6.1.3, 102 Guided Vacuum x| xjx{ x} x X x| x| x} x x ix Ix 1 x| x x | x] x1 x{x

6.1, 7, 103 - Disp. Wipes Clean x| xIlx " x1{ = X x] x| x] x X Ix Ix{ix x| x! x| xix
G6.1.8, 104 Reuscuable Wipes Cl, ' . X N
6.1,10. | 105 Astrovac x} xIx) xt x X x x] xi x x Ix ¥Ix ¥ xt x x | x1 xi xIx
6.2.1, 106 Dis. Wipes Dispen, xl] xIx Xt x X X} x1 X1 X X X Ix 1 X! X x| x] x} xXtx
6.2. 2, 107 Reuse, Wipes Disp. '

6. 2, 3, 108 Imprg. Wipes Disp. x| xIx] x} x X x| x] x{ x x Ix Ixfx) x x| x| x] xfx’
G, 2.4, 109 Recep, ~Temp, wipes x) xIxl x1 x X x] x| x} x x tx Ix ) x} x x§ x1 x] xkx
6. 2. 8. 110 | 7Tray ret,, Hand Carr, { x1 x x| x x Ix Ix1 x| x

6.2.9. 111 § Tray Ret Rail Sys. '

6.2.10. 112 Tray Ret Carricr X X x| x| x| x X1 x1 x} xIx
6,3.1, 113 Temp Reuse Wipe Stor, § x <1 x x 1 x X X X X X X X x I x X X X X X} X
6.3. 2. 114 Temp Debris Storage x] xxl x} x X xp x| xl x x Ix Ix}t x| x x! x} x] xtx
6.3.7. 116 Push Debris Xporter '

* Basic Constraints = CR. ACC 26, WT <1150 lb, Volume <150 C.F.", Power $40000° Watts, Cost <11.5 milliog Resupply Wt <3000
Resupply Volume < 300 C. F Crew Req. <45 manhours/day.



OPTIMAL FFOOD SYSTEMS SUMMARY
MISSION - 035

TABLE V-1~ 23 (cont,)

82T o38d

. EQUIPMENT INDEX=MIN (WT +VOL +RES WT +RES VOL) INDEX = MIN (WT + VOL)

STUDY [SERIAL NAME - INO ’ BASIC* NO : BASIC *

NO. NO. : CONSTRAINTS , CONSTRAINTS CONSTRAINTS CONSTRAINTS
' 1 2 3 14 5 i 1 2 3 {4 5 1 2 3 14 5 112 3] 4 5
6.3,11, 117 Galley Sink x I x k Ix Ix X, X Ix |x|x x Ix Ix ix |x x Ix 1 x1 x|x
6.3, 13. 118 Auto Dish Wash/Dry x | x Ix Ix Ix X x Ix Ix1Ix x _1x Ix Ix I'x x Ix | x§ xlx
6, 3.14, 119 Disp-Ut, Wipes-Disp, X X Ix1lxix x_Ix Ix1x 1lx- X x ! x1 xIx
6, 3.15., 120 Disp-Ut, Wipes~-Reuse. [ x x Ix Ix X

6, 3. 16, 121 Stowage of Fquin, x I xIx Ix Ix X X Ix |lx1x x Ix Ix Ix tx X1 X1 X1Ix
6. 3.6, 115 Hand Debr, Xporter x | x Ix X X x Ix I1x1lx X _ix _Ix X 1 x1 xix
7.1,1, 125 Inventory x I x Ix Ix 1x X X x 1 x x Ix Ix Ix1x 1 x| xix

* Basio Constraints = CR. ACC 26, WT £1150 Ib-, Volume <150 C.F., Power 40000 Watts, Cost <11, 5 million Resupply Wt <3000
Resupply Volume <300 C. F, Crew Req. < 45manhours/day.
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‘ v OPTIMAL FOOD SYSTEMS SUMMARY
TABLE V-1- 24 © MISSION - 036

EQUIPMENT INDEX = MIN (WT +VOL+RES WT +RES VOL) INDEX = MIN (WT + VOL)
STUDY ?SERIAL NAME NO DBASIC* NO BASIC *
NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS ' CONSTRAINTS
1 12 .:3:4- 5 | 1-213 .4 :5 1 2 '3 4 5 - 1121314115
o _ . Systemi Nunpher . j 2713183 ;9 ;37 40 :16 ;46 122 j 88 237.231 P01 195,240 [i253 P47 R17 1211159
1,1,1 1 Food Mix x| xi lx' x4l x vt 1l xix1 x x ‘x lx ix ix [ N N A
2.1, G, 4 Spc Rad. Freezer x| xt o x, x X xIlxl x| x x x lxlxlx JPxlxlx] x! x
2.1,17, 5 Thermoel Freezer i i
2.1,8, G Freezer, Turb/Comp |
2,2.4. 7 Wat, Sub, Refrig i
2.2.6, 8 Sp Rad. Refrig,
2,2.17. 9 Thermoel, Refrig x| xJx| X X X X | x| X1 X X |x X |XxiX X | xtx] x] x
2.2, 8, 10 Refrig, Turb/Comp :
2.3.1, 11 Amb, Stor, - Rigid
2,3.2. 12 Amb, Stor, - Flex, x| xIx ] x| X X X {I'X | X}| X X Ix Ix ]1x1x X | x| x] x1 x
3.2, 1, 15 ITot Air Oven !
3.2, G, 16 Sclf-Heating Pack X XX} x| x X X | X | X} X x Ix Ix |x | X x Ix! x! x| x
3,2.13. 17 Micro/Radiant Oven ’ :
3.2.14, 18 Hot Air/Rad. Oven
3.2,15, 19 lcated Tood Tray
3.3, 1, 20 Food Warming Plate X| x]x1 X] X X X | XxX1x X 1x Ix 11X ]x X 1x]lx} x] X
3.3.2, 21 Reconstitution Mach, X{ xIxt x| X X X | x| x X 1 X |Ix 1x1x X | x1tx! x| x
3.3.3 22 1 Cold Display Cab, X| X|X§ X X X X | x| x X | X IX |x 11X x |lx!x] x] x
H .
3.4,1, 23. Prep, Counter
3.1. 2, 24 Counter with Power
3.4. 3. 25 Fold Away Counter x] xjx| x| x_ X x|l x1x x 1x Ix tx 1 X x 1 x1 x1 x4 X
3.4.4 26 Serv Cart Count, Top N
3.4.5. 27 Prep. &Serv, Count, : _ X
3.5.1, 28 Snack Bar XT X{Xx} X1 & 1] X X1 X1 X |x |x1x]1Xx X |x| x| X} X
' 3,6.1, 29 I'd. Dispens, Cab, .
3.7.1, 30 Fd. Stor, Cab, |
3.7.2. a1 Soli=Stor. Cab. X X[ X X X X X1 X | X X [ X |X | XX x |'x x| x5 X
3.7.3 32 Auto Stor, Cab, | ) :
3.8.1, 33 Kncader-Mech, X X[ X' X X X X X X ‘X X X X X X X X X X
3.8, 2, 34 IIand Kneading ‘ . i

* Basle Constraints = CR. ACC =6, WT %1150 Ibs, Volume <150 C.F. , Power 40000 Watts, Cost =¢11.5 million Resupply Wt £ 30001bs
Resupply Volume < 300C. F, Crew Rerq. = 45 manhours/day.
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TABLE V-1- 24 (Cont'd)

OPTIMAL FOOD SYSTEMS SUMMARY
MISSION - 036

INDEX = MIN' (WT + VOL +RES WT +RES VOL)

* Baslc Constraints = CR. ACC 26, WT =< 1150lbg Volume s150C.F.  power 40000 watts
Resupply Volume < 300 C.F Crew Req. = 45 manhours/day.

EQUIPMENT INDEX = MIN (WT + VOL)
STUDY |SERIAL " NAME NO BASIC* NO : DASIC *
NO. NO. CONSTRAIN'TS =~ _CONSTRAINTS CONSTRAINTS . CONSTRAINTS
1 |1213f41i5 ) 1i 2131415 1§ 21 3141 5 1121 31475
- 3.8.3, 35 Hot Fd, Tongs x|l xl =} xi % PR B B xIx x| x! x x x|l x! x1 x
3.8.4. 36 Clam Shell Device x1l %t xt <l < o x | vl « X ix|{x{ x| x X 1x[ x| x| X
3.8.7. 37 - Scoop x|l xt oxy xt x " x X P X ox xixlxl x| x x lx!x] %] x
3.8.9, 38 Utilitv Shears < " < < < < < ~ < < < < < < < < < < <
3.8.10, 39 Iiand Mixer-Bleader ‘% - < < < < . e x| x < < 5% . < % x < < <
3.8.11, 40 Spatula X X X X X__i_X X X X X X X X X X X X X X
3.8.12, 41 Food Chopper X X X X X ' x X X X X X X X X X X x ! x X
3.9.1, 42 Cont, Spill. Mod, X X X X X i x X X X X X X X X X X Xt x X
3.10. 3, 43 Waist Restraint xl sl b ot v 1wl x 1 vl «1 v + x !t xl ! <1 «
3. 11. 1, 44 Fd. XJJ(—)_I't CODVC\'()I’ X X : b I x X X X X X X i : X
3. 11. 2° 45 'hlﬂg. Convevor X X ! X x X X X I X
3.11, 3, 46 Mech, Rail Xport® x X x X x P x X X x x x| x X X X X X X X
3.11, 4, 47 Dolly Guided Cart < | x x| x] x ix x | x x i e x| x x x x I x! x x
3.11,-5, 48 | Net Type Bag ! ‘ '
3.11, 7 49 - IFd, Handling Tongs :
4,1, 1. 55 Self Service x X x| X p X X X
4.1, 2, 56 Steward Service x < <! xt xlI x x L x xt xl x
4,1.3, 57 Tray/Rail Conveyor ; B
“4,1,6, 58 None (eat ingalley) x| x| x x ! x 1 x] x{ x| x j
4.1,7. 59 Tray Rack/Rail Con, . - .x 1 ox x| x| x| x xlxix] x] x
4,2.1, 60. Storage Rack X| x} x X _1 x I x} x! x| x '
5.4, 1 65 Tray/Recesses i ', : B
5.4.3 66 Tray/spiked, ribbed X xt x X x X x| x| xI x ! x] x| x| x XIxIxtIx] x
5.4.4, 67 Cohesive Food
5.4, 5 68 Bite sized Food X] x x x X x| x| xt x X! x| x| x3 x X I X1 x) xt x
5.4, 6 69 Package Contain, !
5.4, 7 70 Covered Tray
5.4,.11 71 I.dible Coating
5.5, 2. 72 Pos, Dis. Drink , !
5.5, 2, 73 Drinking’ Cup R i
5. 5.3, 74 In-Pack, Liq. Rest. x xj H Xx | x | x} x ® x x] x] xt xl- x x4t xV x1x] x

, Cost s$11. 5 million Regupply Wt s30001bs



OPTIMAL FOOD SYSTEMS SUMMARY
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TABLE V-1- 24 (Cont'd) MISSION - 036 .
EQUIPMENT INDEX=MIN (WT +VOL+RES WT +RES VOL) ~___INDEX = MIN [\VT + VOL)
STUDY |SERIAL NAME NO BASIC* NO BASIC *
NO. NO. CONSTRAINTS CONSTRAINTS CONSTRAINTS CONSTRAINTS
’ ' 11213} 415 1/, 2} 31415 1 12 1314} 5 11 23§41 5

G. 2. 75 Knife R

6. 2, 76 Spoon

6, 2, 77 Fork

G. 3. 78 Combh. Spoon/Fork x] x X X X X X

6, 3, 79 .Comb. Knife/Fli/tong x| x X X < < %

6. 4. 80 Knifce, Disposab’c x < < < x

6, 4. 81 Fork, Disposabie X X X X X

G. 4, 82 Spoon, Disposalile X X X X X

6. 5, 83 Spork, Disposable 1x X X X

6. 5. 84 Disp Comb kn/i/t i X X X X\

.8.1, 85 Macnetic Knife

8.1, 86 Spoon, Magnetic

8.1, 87 Fork, ‘Magnetic ,

8.1, 88 - | Spori, Magnetic o lxdox < i x

8.1, 89 Comb k/f/t, Mag.  x x! x

9.3, 90 Stom, Supt, Rectr,- x3 xIxl x 1 x X x! x1 x| x o dx Ix {xi x x4 xl x: x! x

9. 3. 91 Lap Restraint ; T‘
6.1,2, 101 Hand Vacuum x! xIxl xtx X x! x} x x Ix Ix1xl x x 1 x1 x1 x1 x
6.1, 3. 102 Guided Vacuum <] xtx1{ xt x X x1 x <! x X < x | x < v |l w1l w1 <1 o
6.1,7. 103 Disp. Wipes Clean x! xlx |l x1 x % <1 x| x < < 1x <« | % T vl <t
6.1, 8, 104 Reuscable Wipes Cl, ' . < .
6.1.10. 105 Astrovac XI XX X[ X X XT X[ X1 X XTI IXTXt X XTXT XX X
6,2.1, 106 Dis, Wipes Dispen, X xIlx1] x| x X x{ x x X X X X X X X xl x X
6,2.2, 107 Reuse, Wipes Disp,
6. 2. 3, 108 Imprg, Wipes Disp. X XIx1 X1 X b. & X X X X X X X X X X X X x! x
6. 2. 4. 109 Reccp, —Tempz\\'ipes X X X X I X X X X X X X X X X X X
6. 2.8, 110 | Tray ret,, HandCarr, { x| xl x| x x Ix Ix 1 x1 x
6.2,9, 111 § Tray Ret Rail Sys.
6.2.10, 112 Tray Ret Carricr X X Xy X} Xt X
6. 3. 1. 113 Tempﬁeuse W'i[)C Stor, X <} x e b'e bid < < % v | x % e x X X X X < X
6. 3. 2. 114 Temp_Debris StOl’ﬂge X xl x < X . X ~ <z -~ < < ~ ~z ~ ~ < ~ vl < e
6,3.17, 116 Push Debris Xporter ’

i
* Baslo Constraints = CR ACC 26, WT =1150lbs, Volume S150 C.F., Power < 40000 Watts, Cost $g11,5 millionResupply Wt =30001b
Resupply Volumo < 300 C. E.Crew Req. = 45nmnhours/(lay.
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OPTIMAL FOOD SYSTEMS SUMMARY

TABLE V-1- 24 (Cont'd)

MISSION - 036

‘ EQUIPMENT INDEX=MIN (WT +VOL +RES WT +RES VOL) INDEX = MIN (WT + VOL)

STUDY |SERIAL NAME NO BASIC* NO : BASIC *

NO. NO. : CONSTRAINTS , CONSTRAINTS CONSTRAINTS CONSTRAINTS
‘ 192 13 f4 §5 L 1 J2 |3 |4 |5 112 |3 |4 12131415
6.3,11, 117 Galley Sink xdx x| x| x »_ | x| x| x x xt x| x| x| x x x| x] x] x
6.3,13. | 118 Auto Dish Wash/Dry s lx ExlT xU s T % x| =l %l x x| x1 =1 %l =x x Ix 1 x1] x| x
6. 3. 14. 119 I)lSL—Ut. \Vi[)CS "'l)iSp. . X x x x X bid X X X X X X X X X
6.3.15, 120 Disp-Ut, Wipes-Reuse, [ x | x | % -~ x 11

6.3.16, 121 StO\[i_.Dl“'O of Equiz). X X 1. x X X X X X X X X X X b4 X X X Xt x1 x
6,3, 6. 115 Hand Debr, Xporter s 1x1Ixl xl x x 1 xd <1 0 x x 1 x1 xl xl x x Ix I x1 x1 x
1.1, 125 Inventory xdx Ix} xi x } x xL xd xl x ] x]x] x! xl x x Ixlxl xl x

* Basic Constraints = CR. ACC 26, WT =<1150lbs, Volume =150C.F, , Power <40000° Watts, Cost <$11.5 millign Resupply Wt £30001b
Resupply Volume < 300 C.JFCrew Req. <45 manhours/day.
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4

ystems Swinmaey by Misstion

Performance Index - Weight + Volume + Resupply Weight + Resupply Volume

TABLE V-2-1 ,
_ . Consgtraints * ~ None
Mission :
No. } Missicn | Crew| H 0 Food Optimal System Crew Weight | Volume Cost Res., Wt. Res. Vol| Crew Lcc.
Resupply| (Men)| Bal. | Mix (Subsystems by Junction)| Acec. | * (Ihs) (C.¥.) | (KDOL) | (1Lbs.) (C.F.)| Manhr/Tm
(Days) 1213|4567 '
14 6 |20/80] B 1| 7|78/187244274 298| 6.7 595.4 | 95,7 10431 | 416.1 | 20,346 46, 0
2 14 6 |20/80] ¢ 1| 7|78/187244274 298| 6.9 554,1 | 86,4 10431 | 442.1 | 16,326 46, 0
3 14 6___|60/40| B 1| 7178/187244274 298| 6.6 548.3 | 85.4 10431 | _318.8 | 15476 46..0.
4 14 6 |60/40] .C 1| 7]78|181244274 298| 6.6 521ms8 | 79,1 10431 |__327.8 | 13.4360 46.0
5 1 14 6 |85/15/ B 1| 7]78is7R44274{298 | 6.5 512.3 | 7.5 10431 | 251,3 | 12,3960 46,0
G 14 6 |85/15] cC 1| 7|78p8744274]298 | 6.5 500.8 | 74,9 10431 | 256.8 | 11,6410 46,0
7 14 12 |20/80! B 1| 7{78}187244274]298 | 6.8 819.3 | 140.1 | 11331 | 797,0 | 39,3240 |  59.3
8 14 12 20/80 C 1| 7]|780187244274|298 6.9 754,1 124,9 | 11331 849,2 | 31,2240 | . _59.3
Y 12 |60/40] B 1| 7|78h87R44274]298 | 6.6 752,0 | 124,3 | 11331 | 594.4 | 29,7240 59.3
2014 Jaz2 leoss0| ¢ | 1| 7|7shsrpaderalass | 6.6 7107 | 1150 | 11331 | 620.5 | 25 4940 9.3 .
Mo 1 12 |85/15| B 1| 7|7shsmeaderal208 | 6.5 6926 | 111.9 | 11331 | 467.4 | 23,4140 59.3
12 1 14 12 |85/15| ¢ | 1| 7/7sirsne4deral2os | 6.5 6715 | 106.5 | 11331 | 477.2 | 21 8640 | _ 59.3
25 1 90 | 6 |20/80] B | 1 |15|78ji87eadera|298 | 6.7 656.1 | 162,5 | 10457 | 2622.9| 125.9440! 49,3
26 90 | 6 |20/80] ¢ 1| 7|78187244274/298 | 6.9 763.9 | 129.7 | 10437 | 2789.7| 99.8940 49,3
27 |\ 90 6 |60/40] B 1| 7|78p87244280{298 | 6.6 7535 | 131.2 | 10437 | 1970.6| 94.4540 49, 3
28 | 90 6__160/40| C 1| 7/78187244280/298 | 6.6 682.9 | 109.0 | 10437 | 2055 5] 81,4540 49, 3
2 90 | 6 |85/15| B 1| 7| 78ps7244280(298 | 6.4 648.8 | 105.6 | 10437 | 1563.4| 74,7640 48,1
30 90 6 _|85/15) ¢ | .1 | 7[781187M244280{298 | 6.4 603.4 | 90,4 10437 | 1594,31 _69. 8440 48.0
31 90 12 [20/80] B 1| 7{78hsr2ad2s0l298 | 6.8 1244.0 | '238.6 | 11336 | 5035, 4| 243,3620. 59,3
32 90 12 |20/80] 1| 7|78187244280:298 | 6.9 1073.1.| 189.9 | 11336 { 5371,0| 191,6420| 59,3
33 90 12 60/40 B 1| 7({78187p44280[298 6.6 1040, 2 182,0 11336 3732.4] 180. 6220 59. 3
34 90 12 60/40 C 1| 7|780L87244280{298 6.6 943, 3 158, 4 11336 3902,4 | _154,7920/ __59.3
35 | 90 112 85/15] B 1| 7178187p44R80[298 | 6.5 900,4 | 1459 | 11336 | 2916, 7] 141 3220{ 59,3
36 | 90 11z Jssis| ¢ | 1l 7lreheraseaolaan a5 L 836.8 | 1314 | 11336 | 2080.5) 131.0120] 9.3
5 g mee dot R L2326 =L
Y



Optimal Systems Summary by Mission

Performance Index - Weight + Volume + Resupply Weight + Res:pply Volume

TABLE V-2-2
‘ ' .Constraints * - As per table M-WVRR-1
Mission
Mission | Crew| H,O | Food Optimal System Crew | Weight | Volume | Cost Res. Wt. Res. Vol! Crew Req.
Resupply | (Men) Bzgl'. Mix | (Subsystems by Function)] Acec. (Lbs) (C.F.) | (KDOL) | (Lbs.) (C.F.)| Manhr/Day
(Days) 1 7 '
1 14 6 20/80! B 1 |7 298 | 6.9 600. 4 96.2 | 10521 | 416.1 20. 346 ©29.3
2 14 6 |20/80 C 1 (7 298 | 7.1 559. 1 86.9 10521 | 442.1 16. 326 29. 3
3 14 6 60/40| B 1 |7 298 | 6.8 553. 3 85. 9 10521 | 314.8 15. 476 29.3
4 14 6 60/40| C 1 |7 298 | 6.8 526. 8 79.6 10521 | 327.8 13. 4360 29.3
5 14 6 85/15| B 1 |7 298 | 6.6 517.3 78.0 10521 | 251.3 12. 3960 29.3
6 14 6 85/15| C 1 |7 298 | 6.6 505. 8 75.4 10521 | 256.8 11. 6410 29.3
7 14 12 20/85) B | 1 |7 298| 7.0 824.3 | 140.6 11439 | 797.0 | 39.3240 42. 8
8 14 12 20/80 Cc |- 1 |7 298 | 7.1 759.1 | 125.4 11439 | 849:2 31.2240 42. 6
9 14 12 60/400 B 1|7 298 | 6.8 757.0 | 124.8 11439 | 594.4 | 29,7240 | - 42.6 -
10 | 14 12 60/400 C 147 298| 6.8 715.7. | 115.5 11439 | 620.5 25. 4940 42.6
11 14 12 85/15| B 1|7 298| 6.7 697.6 | 112.4 11439 | 467.4 | 23.4140 42.5
i2 14 12 85/15| C 1|7 298| 6.7 676.6 | 107.0 11439 | 477.2 | . 21,8540 42. 6
25 90 6 |20/80 B NE - - - - - T -
90 6 | 20/80 C NE - - - - - - -
90 6 60/40 B NE|- - - - - - - -
90 6 60/40 C - - - - - - -
90 6 85/15 B - - - - - - -
90 6 85/18 C | 1 298] 6.6 579. 4 90, 2 10523 | 1625.9. | 74,3130 31.3
90 12 20/8d B - - - - - - -
90 12 [ 20/80 C - - - - - - -
90 12 60/40 B - - - - - - -
90 12 | 60/40 C - - - - - - -
90 12 85/15 B 1 298| 6.7 851.3 | 145.1 11439 | 2973.1 |149.1500 42,3
90 12 85/1§ C 1 298 6.7 "787.7 | 130.6 11489 | 3036.8 |139.7400 - 42.6

¥e1
odvd




Optimal Systems Summary by Mission

Performance Index - Weight + Volume + Resupply Weight + Resupply Volume

TABLE V-2-3
) ' .Constraints * - As per Table M~WVRR-2
"Mission _
- No. | Mission | Crew| H,O | Food Optimal System Crew | Weight | Volume | Cost Res. Wt. Res. Vol| Crew Req.
Resupply | (Men) Bz%l Mix (Subsystems by Function)] Acc. (Lbs) (C.F.) { (KDOL) | (Lbs.) (C.F.)| Manbr/Day
(Days) - : 1/2(3[4]5]6[7 :

1 14 6 20/80 B 1 7 |78[187244 274 298 6.7 595.4 95,7 10431 416.1 20, 346 46.0

2 14 6 20/80] C 1 |7 |78(187244274 298 6.9 554.1 86.4 10431 442.1 16. 326 46.0

3 14 6 | 60/40( B 1 |7 [78]187244274 298 6.6 548.3 85.4 10431 314.8 15,476 46,0

4 14 6 | 60/40] C 1 |7 {78{187244274 298 6.6 521, 8 79,1 10431 327.8 13.4360 46, 0

5 14 6 |85/15| B 1 |7 {78[181244274 298 6.5 512.3 77.5 10431 251.3 12, 3960 46,0

6 14 6 85/15 C 1 7 |781187244274 298 6.5 500, 8 74.9 10431 256.8 11, 6410 46,0

7 14 12 20/80 B 1 7 |781189244278 298 7.0 824.3 |.140.6 11439 797.0 39. 3240 42,6

8 14 12 20/80{ C 1 |7 1781189244278 298 7.1 759, 1 125, 4 11439 | 849.2 31, 2240 42,6

9 14 12 60/40 B 1 7 1781189244274 298 6.8 757.0 124.8 11439 594, 4 29,7240 42,6
10 14 12 60/40 C 1 7 |78{189244274 298 6.8 715, 7 115.5 11439 620,5 25,4940 42.6
11 14 12 85/15 B 1 7 178]189244274 298 ‘6. 7 697.6 112.4 11439 467.4 23.4140 42,6
12 14 12 85/15 C 1 7 178(189244274 298 6,7 676.6 107.0 11439 477, 2 21, 8640 42,6
25 90 6 | 20/80| B NONE - - - - - - -
26 90 6 20/80 C " |INONE - - - - - - -
27 90 6 60/40! B NONE - - - - ~ - -
28 90 6 | 60/40] C NONE - - - - - - -
29 90 6 | 85/15{ B NONE - - - - - - -
30 90 6 85/15 C 1 7 |78[187 24&5274 298 6.4 574.4 89,7 10433 1625.9 74,3130 48,0
31 90 12 20/80 B NONE - - - - - - -
32 90 12. | 20/80] C NONE - - - - - = -
33 90 12 | 60/40] B NONE - - - - - - -
34 90 12 60/40 C NONE - - - = - - =
a5 .1973.1 1149,1500 59,3
B e e T me o Tt P HR PRI
-



TABLE V-2~ 4

Mlission

Optimal Systems Summary by Misston

Performance Index -

Constraints * -

+ Resupply Volume

as per M-WVRR-3

Weight + Volume + Resupply Weight

No. | Misslon | Crew| H,O | Food Optimal System Crew | Welght | Volume | Cost Res, Wt, Res. Voli Crew Ica.
Resupply | (Men)| Bal, | Mix (Subsystems by Function)] Acc. | * (Lbs) (C.F.) | (KDOL) | (Lbs.) (C.F.)| Manhc/Du s
(Days) 1[2(3[4[5[6]7 : :

1 14 6 |20/80| B 1 | 7|78 [189244278|298 6.9 600.4 | '96.2 | 10521 416.1 | 20.3460 | 29.3

2 14 | 6 |20/80| C 1 | 7|78 189244278298 7.1 559.1 86.9 | 10521 442.1 | 16.326 29.3

4 14 6 |60/40| B 1 | 7|78 [189244278| 298 6.8 553.3 | 85.9 | 10521 314.8 | 15.476 29.3

4 14 6 |60/40| C 1 | 7 {78 {189244278| 298 6.8 526.8 | 79.6 | 10521 327.8 | 13.4360 | 29.3

5 14 6 [85/15| B 1 | 7|78]1894244278| 298 6.6 517.3 | 78.0 | 10521 251.3 | 12.3960 | 29.3

6 14 6 |85/15| C 1 | 7 |78[18d244278|298 6.6 | 505.8 | 75.4 | 10521 256.8 | 11.6410 | 29.3

7 14 12 [20/80] B 1 | 7[78l18d24278 298 7.0 824.3 | 140.6 | 11439 797.0 | 39,3240 | 42.6

8 14 {12 {20/80( C 1 | 7|78]1894244278 298 7.1 759.1 | 125.4 | 11439 849.2 | 31.2240 | 42.6
2 14 12 |60/40| B 1 | 7|78[189244278 298 6.8 757.0 | 124.8 | 11439 594.4 | 29,7240 | 42.6

10 14 |12 |60/40| C 1 | 7|78/189244278 298 6.8 715.7 | 115.5 | 11439 620.5 | 25.4940 | 42.6
11 14 |12 |85/15| B 1 | 7|78)189244278| 298 6.7 697.8 | 112.4 | 11439 467.4 | 23.4140 | 42.6

12 14 12 |85/15| C 1 | 7|78t8d244278 298 6.7 676.6 | 107.0 | 11439 477.2 | 21,8640 | 42.6
25 90 | 6 |20/80] B 1 |15|78[189244278 298 | 6.9 632.1 | 162.3 | 10543 2654.5 | 130.4130 | 32.7
26 90 6 20/80] C N|O|N |E - - - - - - -
27 | 90 6 |60/40] B N|O|N |E - - - - - - -
28 | 90 6 |60/40| C N |Oo|N |E - - - - - - -
29 90 6 |85/15| B 1| 7178189244274 298 624.8 | 105.5 | 10543 1595.0 | 79.2330 | 31.5
30" 90 6 |85/15] C 1| 7[78(184244274 298 579.4 | 90.2 | 10523 1625.0 | 74.3130 | 31.3
31 9 |12 |20/80| B U |N|ofNTE - - - - - - - N
39 90 12 |[20/80| C 1| 7|7818424427d 298 7.1 | 1024.0 | 189.1 | 11439 5427.3 | 199.4700 | 42.6
33 90 12 [60/40] B 1| 7 |78l18d244274 298 6.8 991,1 | 181.2 | 11439 | 3788.8 | 188.4500 ! 42.6

34 90 12 |eo/a0| C 1| 7|78h8g244278 298 6.8 894.2 | 157.6 {11439 3958.7 | 162.6200 . 42.6
35 90 |12 |s5/15| B 1| 7781189244278 298 6.7 851,38 1 145.1__ 111439 | 29731 ] 149.1500 ] 42,8 ..
36 90 12 ___|85/15] C La 18 1892442781298 18, 717877 1 130.6 111430 1 3036.8 1139.7400 ~ 42.6_

3
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TABLE V-2- 5

Optimal Systems Summary by Mission

Performance Index - Weight + Volume + Resupply Weight
+ Resupply Volume

Constrainls * ~

as per MOWVRR-4

LET:
) eSed;‘

e onReR g}

]

ot e B

Mission
Mission | Crew| HoO Optimal System Crew Welglit Cost Res. Vol| Crew Rec.
Resupply | (Men)| Bal. (Subsystems by Function)]  Acc. (Lbs) (KDOL) (C.7.)| Manhr/Da
(Days) 3 7 '
1 14 |6 20/80 | B 1 |7 |78 298 6.7 595. 4 10431 20, 346 46,0
2 14 6 20/80 | C 1 17 178 298 | 6.9 554.1 10431 16,326 46.0
3 14 6 60/40 | B 1 |7 {78 298 6.6 548, 3 10431 15,476 46,0
4 14 6 60/40 | C. 1 |7 l18 298 6.6 521. 8 10431 13.4360 | 46.0
14 6 85/15 | B 1 (7.8 298 6.5 512.3 10431 12.3960 | 46.0
14 6 185/15 | C 1 |7 |8 244274 298 6.5 500, 8 10431 11,6410 ! 46.0
14 112 0/80 | B 1 {7 {78 278298 7.0 824, 3 11439 39.3240 | 42.6
14 12 60/40 | B 1 |7 |78 278298 7.1 759.1 11439 31,2240 | 42.6
14 12 60/40 | B 1 |7 |78 298 6.8 757.0 11439 29.7240 | 42.6
14 12 60/40 | C ‘1 |7 |78 298 6.8 715.7 11439 25.4940 | 42.6
14 {12 85/15 | B 1 |7 {78 298 6.7 697.6 11439 23.4140 | 42.6
14 12 85/15 | C. 1 |7 [181 298 6.7 . | 676.6 11439 21.8640 | 42.6
90 6 20/80 | B 1 |15 [78 298 6.7 627.1 10453 130.4130 | 49.3
90 6 20/80 | C E - - - - -
90 16 60/40 | B N E - - - - -
90 | 6 |60/40 | C E - - - = -
90 - 6 85/15 | B . 78 1 298 6.4 619.8 10433 79.2330 | 48.1
90 6 85/15 | C 78 298 6.4 574.4 10433 74.3130 | 48.0
31 90 112 20/80 | B E - - - - -
32 90 12 . 120/80 | € 78 298 6.9 1019.0 11331 199.4700 {.59.3
3 90 12 60/40 | B - 78 298 6.6 986.1 11331 188.4500 | 59.3
34 90 12 60/40 | C 78 298 889, 2 11331 1162.6200 | 59.3
35 90 12 85/15 | B 78 298 6. 846, 3 11331 149,1500 | 59.3
36 90 |12 _ |85/15 | € 78 2081 6.5 1 782.7 11301 J11331 | 11397400~ 59.3 . .



Optimal Systems Summary by Mission

Periormance Index - Weight + Volume + Resupply Weight + Resuppl Vol
TABLE V-2-6 T g pply Weigl pply Volume

Coistraints ¥ - As per M~WVRR-5

Mission .

No. | Missien | Crew| H,0 | Food Optimal System Crew | Weight | Volume | Cost Res.Wt. Res. Vol| Crew Reg,

Resupply | (Men)| Bal. | Mix (Subsystems by Tunction)] Acc. {Lbs) (C.F.) | (KDOL) | (Lbs.) (C.F.)! Manhr/Da>

(Days) - 1{2]3[4]5]|6]7 :

y —

11 14 6 |20/80] B 1| 7|78[184244279 298| 6.9 600.4 | 96.2 10521 416, 1 20, 346 29. 3
K 14 6 |[20/80 C 1| 7(78)18¢244279 298| 7.1 559, 1 86,9 10521 442, 1 16, 326 29,3
4 14 6 |60/40| B 1 | 7]78[184244278/298 | 6.8 553, 3 85, 9 10521 314,8 | 15,476 29.3
4 14 | 6 |60/40] ¢ 1 | 7/78[184244274298| 6.8 526,8 | 179.6 10521 327.8 | 13,4360 29.3
5 14 6 85/15| B 1 | 7]78[184244278298 | 6.6 517, 3 78, 0 10521 251, 3 12, 3960 29, 3
O 1 14 6 85/15 C 1| 7|78l184244278 298| 6.6 ' 505, 8 75, 4 10521 256,8 | 11,6410 29.3
7 14 |12 |20/80] B 1| 7|78/184244278298] 7.0 824, 3 140,6 | 11439 797.0 39,3240 | 42,6
i 14 ] 12 |20/80 C 1 | 7]78[183244278 298! 7,1 759, 1 125.4 | 11439 849, 2 31, 2240 42,6
9 14 12 |60/40{ B 1 | 7{78l18d244278 298| 6.8 757, 0 124,8 | 11439 594.4 | 29,7240 42,6
19 1 14 112 |e0/40 C | 1| 7{78[18d244278 298| 6.8 715,7 | 1155 | 11439 620,5 | 25,4940 42,6
110 3 112 85/15| B 1| 7:78l184244274 298| 6.7 697.6 | 112.4 | 11439 | 467.4 | 23.4140 | 42,6
12 0 44 12 |s5/15] ¢ 1| 7[78[18d244278 298| 6.7 - | 676.6 | 107.0 | 11439 | 477.2 | 21. 8640 42,6
‘5 1 99 6 120/80] B N|o N |E - - - - - - -
26 90 6 __|20/80 C NIOIN |E = - - - = = -
271" 90 _ 6 |60/40| B Nlo N |E - - ~ - - - -
28 90 . 6___|60/40 C NO|N |E - - - ~ - - =
29.] 90 6 85/15 B NIOIN |E |~ - - - - - - -
30 90 6 85/15 C | -1} 7{78l18d42442794298| 6.6 579.4 | 90,2 10523 1625.9 | 74, 3130 31,3
31 90 12 |20/80| B Nlo|N | E - - - - - - -
32 90 112 . |20/80 c N|O N |E - - - - = = =
33 1 99 12 [60/40| B Nl|o v |E - |- - - - - -
311 99 12 le0/40| ¢ Nlo N |E - - - - = = :
95 90 12 85/15 B 1 1 71|78 118d244974 298 6.7 851, 3 145,1 11439 2073.1]._.149.17004 .42, 6 _ .
30 299 12 1853/15] C ! .| 7178189244278 2080 6.7 T8T.7 1 130,6 ] 11439 | 3036.81 139.7400 _ 42.6



Optimal Systems Swunmary by Mission

Performance Index - Weight and Volume and Resupply Weight & Resupply Volume

TABLE V=2~7
Construints * = As per M-WVRR-6
-Mission
No. | Mission | Crew| HyO | Food Optimal System Crew | Welglit | Volume | Cost Res. Wt. Res. Voli Crew Rec,
Resupyly | (Men) BgT. Mix (Subsystems by Junction); Ace. | * (Lbs) (C.F.) | (KDOL) | (Ibs.) (C.¥.}| Manhr/Dx.,
(Days} 1[2(3[4]5[6]7 :
1] 14 6 l20/80] B | 1| 7|78[18724d274/208 | 6.7 595.4 | 95,7 10431 | 416.1 | 20,346 46.0
2 14 6 l20/80) € 1 | 7178187244p74/298 | 6.9 554,1 | 86,4 10431 | 442,1 | 16,326 | 46,0
8 14 6 |60/40] B 1 | 7]78[187244274{298 | 6.6 548,3 | 85,4 10431 | 314,8 | 15,476 46,0
4 14 6 _leo/40] ¢ 1 | 7|780187244274/298 | 6.6 521.8 | 179.1 10431 | 327.8 | 13,4360 46,0
5 | 14 6 |s5/15] B |- 1| 7[78]187244274[298 | 6.5 512,3 | 7.5 10431 | 251.3 12, 3960 46,0
6 14 6 185/15| C 1 | 7{7sj8i2ad274{298| 6.5 | 500.8 | 174.9 10431 | 256.8 | 11,6410 46,0
7 14 12 {20/80] B 1 | 7|78189244278/298 | 7.0 824.3 | 140.6 | 11439 | 797.0 | 39,3240 42,6
8 14 12 {20/80] C 1 | 7|78j18d2a427d298| 7.1 759.1 | 125.4 | 11439 | 849,2 | 31,2240 42,6
9 )1 12 |e60/40| B 1 | 7{78{184924427¢298 | 6.8 757.0 | 124.8 | 11439 | 594.4 | 29,7240 42,6
101 14 12 |[60/20| ¢ | - 1| 1|78Q189244278298| 6.8 715.7 | 115.5 | 11439 | 620,5 | 25,4940 42,6
11 1 14 |12 |s5/15| B 1| 7|78lsd2ad2vd 298| 6.7 697.6 | 112.4 | 11439 | 467.4 | 23,4140 42,6
12 1 14 12 |85/15] C 1| 7|78lisd2ad27d 298] 6.7 . | 676.6 | 107.0 | 11439 | 477.2 | - 21,8640 42.6
251 90 | 6 |20/80| B N[O |N |E - - - - - - -
26 90 1 6 20/80 C N|O|N |E - - - - - - -
27 1) 90 6 |60/40] B N|O|N |E - - - - - - -
28 | 90 6 |60/40| C N|o|N [E - - - - - - -
20 | 90 | 6 |ss5/15] B N|o|N |E - - - - - - -
30 90 | 6 {8s/15| ¢ | -1 7l78(187244274 298| 6.4 574.4 | 89,7 10433 | 1625,9| 74,3130 48,0
31 | 90 |12 |20/80] B Nlo|N |E - - - - - - -
32 90 12 . |20/80 C N|O|N |E - L= - - - - -
33 | 90 12 |60/40| B ON|E - - - - - - -
3¢ [ 90 12 |e0/40| Nio N |E | - - - - - - -
35 90 _]_;g 85/15 B 1 | 7178187244274 298| 6.5 846.3 144..6 11331 2973 1| 14915001 5913
3 1 s0|a2[ss/is| o |1 rlmsperkadrabos [ 65 [ seat [ 1501 | s [ 5036.8] 199.7400° 9.8




Optimal Systems Summary by Mission

Performance Index - Weight + Volume + Resupply Weight + Resupply Volume

TABLE #.-2-8
‘ Constraints * - As per M~WVRR-7
Mission :
No. | Mission | Crew| H,0O | Food Optimal System ' Crew | Welght | Volume | Cost Res. Wt. Res. Vol| Crew Req.
Resupply | (Men) Bazl'. Mix {Subsystems by Function)] Acc. (Lbs) (C.F.) | (KDOL) | (Lbs.) (C.F.)| Manhr/Day
. 123 (4|5|6{7 | B ' R :
1 " 14 6 20/8¢ B 1 7 |78(189244278 298 6.9 600.4 | 96.2 10521 416.1 20.346 29.3
2 14 6 20/80 C 7 |78(189244278 298 _7. 1 559.1 86.9 10521 442.1 16.326 29.3
3 14 6 60/40 B 1 7 (78(189244278 298 6.8 553.3 85.9 10521 314.8 15.476 29.3
4 14 6 60/40 C 1 7 {781189244278298 |- 6.8 526.8 79.6 10521 327.8 13.4360 [ 29.3
5 14 6 85/15 B 1 7 78189244278 298 | 6.6 517.3 78.0 10521 251.3 12,3960 29.3
6 14 6 85/15 C 1 7 |78{18924427§ 298 6.6 505.8 75.4 10521 256. 8 11. 6410 29.3
7 14 12 -§ 20/80 B 1 {7 (78(189244274 298| 7.0 824.3 140.6 11439 797.0 39.3240 | -+ 42.6
8 14 12 - | 20/8@ C 1 | 7|78]|1892442794 298| 7.1 759.1 125.4 11439 849, 2 31,2240 42. 6
9 14 12 60/44 B 1 7 178(189244279 298| 6.8 757.0 124.,8 11439 594.4 29,7240 42,6
10 1 14 |12 |60/4d c 1 | 7 |78189244274 298| 6.8 715,17 115,5 | 11439 [ 620.5 | 25,4940 42.6
11 14 12 85/15 B 1 7 178(189244274 298| 6.7 697.6 112.4 11439 467. 4 23. 4140 42.6
12 .14 12 85/15 C 1 7 178189244274 298 6.7 676.6 107.0 11439 477.2 21. 8540 42.6
25 90 6 20/8( B 1 {15 |78]189244274 298 6.9 632.1 162.3 10543 2654.5 130.4130 32.7
26 | 90 6 20/8¢ C 1 | 7 (78{189244278 298] 7.1 740.0 129.5 10523 ; 2821.3 | 104.3630 32.7
27 90 6 60/4¢ B 1| 7178(189244278/298 6.8 729.6 131.0 10523 | 2002.2 98. 9230 32.7
28 90 6 60/4( C 1 7 [ 78189244278/ 298 6.8 659. 0 108. 8 10523 2087.1 85,9230 32,7
29 90 6 85/15 B 1 7 | 78189244278 298 6.6 624.8 105.5 10523 1595, 0 79.2330 31.5
30 | 90 6 85/14 C 11 7178[189244278/298 6.6 579.4 90, 2, 10523 | 1625.9 74.3130 31.3
31 90 12 20/8( B 1 7 |78 [189244278 298 7.0 1194.9 237.8 11439 5091.7 251, 1900 42. 6
" 39 90 12 | 20/8q C 1} 7 |78[189244278 298 7.1 1024. 0 189.1 11439 | 5427.3 199. 4700 42.6
33 90 12 60/40 B 1 |7 |781189R44278{298 | 6.8 991.1 181.2 11439 | 3788.8 | 188.4500 42,6
34 90 12 60/4( C 1 7 |78{189R2441278]298 6.8 894.2 157.6 ,11439 3958,7 | 162.6200 42.6
35 90 12 85/15 - B 1 7 |78 189244278298 6.7 851.3 145.1 11439 | 2973.1 149.1500 42. 6
36 90 12 85/15 C 1) 7 178/189244274298 6.7 787.7 130.6 11439 | 3036.8 139, 7400 42.6
m & * Baslc Constraints = CR. ACC 26, WL < =, Volume s o , Power < Watts, Cost s 4 Resupply wt =
PR Resupply Volume s » Crew Req. = manhours/day.



Mission

TABLE V-2-9

Optimal Systems Summary by Mission

Performance Index - Weight + Volume + Resupply Weight + Resupply Volume

.Constraints * - As per M-WVRR-8

No. | Mission | Crew H,0 Food Optimal System Crew | Weight | Volume | Cost Res. Wt. Res. Vol| Crew Req.
Resupply | (Men)| Bal. | Mix (Subsystems by Function)] Acc. (Lbs) (C.F.) | (KDOL) (Lbs.) (C.F.)| Manhr/Day
(Days) 1/2(3[4]5]6]7 :
11 14 6 |20/80| B 1 | 7 |78 187244274{298 | 6.7 595, 4 95,17 10431 | 416.1 20, 346 46.0
2 14 6 [20/80] C 1 | 7|78 [187244274{298 | 6.9 554, 1 86,4 10431 | 442.1 16, 326 46. 0
3 14 6 [60/40| B 1 | 7|78 [187244274{298 | 6.6 548, 3 85.4 10431 | 314.8 15,476 46,0
4 14 6 _ |60/40| C. 1 | 7 |78/187244274/298 | 6.6 521. 8 79.1 10431 | 327.8 13. 4360 46, 0.
5 14 6 |85/15| B 1 | 778187244274/ 298| 6.5 512, 3 77.5 10431 | 251.3 12, 3960 46,0
6 14 6 |85/15] C 1 | 7|78 [1sead274 298| 6.5 500. 8 74.9 10431 | 256.8 | 11.6410 46.0
7 14 12 [20/80| B 1 | 7|78]189244278298| 7.0 824.3 | 140.6 11439 | 797.0 39. 3240 42.6
8 14 12 |20/80| C 1 | 7!78[18924427q 298| 7.1 759.1 | 125.4 11439 | 849.2 31, 2240 42. 6
9 14 12 |60/40| B 1 | 7|78189244274 298| 6.8 " 757.0 | 124.8 11439 | 594.4 - | 29.7240 42,6
10 14 12 |60/40| C 1| 7|78/189244274 298| 6.8 715.7 | 115.5 11439 | 620.5 25. 4940 42.6
11 14 12 [85/15| B 1| 7178[18924427d4 298| 6.7 697.6 | 112.4 11439 | 467.4 23,4140 42. 6
12 14 12 lss/1s| ¢ | 1| 7|7sliedeadavd 298] 6.7 676.6 | 107.0 | 11439 | 477.2 | 21.8640 42.6
25 90 6 |20/80] B 1 |15 |[78[189244274 298| 6.7 627.1 | 161.8 10453 |2654.5 |130,4130 49. 3
26 90 6 l20/80] C 1| 7]|78[187244274 298| 6.9 735.0 | 129.0 | 10433 |2821.3 |104.3630 49.3
27 90 6 [60/40| B 1| 7/78]187244274 298! 6.6 724.6 | 130.5 10433 | 2002.2 98. 9230 49,3
28 90 6 |60/40] C 1| 7]78|187244274 298| 6.6 654.0 | 108.3 10433 |2087.1 85. 9230 - 49.3
29 90 6 |85/15] B. 1| 7|78|187244274 298| 6.4 619.8 | 105,0 10433 |1595.0 | 79.2330 48.1
30 90 6 |85/15]| C 1| 7|78[187244274 298| 6.4 574, 4 89.7 10433 |1625.9 74,3130 48,0
31 90 12 |20/80| B 1| 7|78{187244274 298| 6.8 1189,9 | 137.3 11331 |5091.7 |251.1900 59. 3
32 90 12 . [20/80] C 1| 7|78[187244274 298| 6.9 | 1019.0 | 188.6 11331 [5427.3 |199,4700 59. 3
33 90 12 |60/40| B 1| 7|78[189244274 298| 6.6 986.1 | 180.7 11331 |3788.8 |188,4500 59,3
34 90 12 leo/s0| c 1| 7{78[181244274 298| 6.6 889.2 | 157.1 11331 13958.7 |162.6200 59. 3
35 | 90 12 [85/15| B 1| 778189244274 298| 6.5 846,3 | 144,6 | 11331 12973.1 1149.1500 59.3
36 90 12 |85/15] C 1| 7|78]189244274 2981 6,5 782,7 | 130.1 11331 13036.8 |139.7400 59.3
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TABLE V-2~10

Ontlnial Systems Summnary by diigslon

Povformanee Index -

Weight + Volume

e i

_ Lonstrainty * - None
Mlisslon .
No. | Mission | Crew| H 0 Food Optimal System Crew Weight | Volume | Cost Rea. Wt. Res. Vol| Crew Rec.
Resupply | (Men)| Bal, | Mix {Subsystems by F'unction)] Acc, {Lbs) (C.F.) | (KDOL) (Lhs.) (C.F.)| Manhr/Duy
(Days) 112131456167 : ‘
1 - 14 6 20/80 | B 1 7 178 [187240274{298 6.8 594, 6 95.6 110376 420.7 23.366 48.0
2 14 6 20/80 | C 1 7 |78 {18724G274]298 7.0 553.3 86.4 10376 446.6 19. 3460 48.0
3 14 » 6 60/40 | B 1 7 |78 187240274 |298 : 6.7 574.4 85.4 10376 319.3 18,4960 48.0
4 14 6 60/40 | C 1 |7 |78 187240274 298 6.7 520.9 79.1 10376 332.3 16.4560 48.0
14 |6 85/15 | B 1 |7 |78 187h40R74/298 6.6 511,4 | 77.4 110376 255, 8 15.4160 ! 48.0
6 14 6 85/15 C 1 7 {78 187240274298 6.6 499.9 74,8 10376 261,8 14,6610 48,0
7 14 12 ‘ 20/80 | B 1 |7 {78 [187240274}298 6. 9 817.5 140.0 11276 '806,1 40.8240 61.3
8 14 12 20/80 | C 1. |7 |78 187p40R74|298 7.0 752.3 |124.8 11276 858.3 | 32,7240 | 61.3 ~
9 14 112 |60/40 | B 1 |7 {78 |87R40p74|298 | 6.7 750.2 . |124.2  |11276 603.5 | 31.2240 ! 61.3 )
10 14" 12 60/40 |- C 1 7. |78 1872402741298 6.7 708.9 114.9 11276 629.6 26.9940 61.3
11 14 12 85/15 B: 1 7 |78 187p40274 298 6.6 690.9 111.8 11276 476.5 24.9140 61.3
12 14 12 | 85/15 C 1|7 {78 L87p40R74(298 6.6 . 669. 8 106.4 11276 486.3 23. 3640 61.3
25 90 6 20/80 | B’ 1 [15 |78 187p40R74[298 | 6.8 626.2 |[161.8 |10398 2683.7 1135.2729 | 51.3
26 90 . 6  [20/80 C 1 7 178 187p40R74(298 7.0 734.1 129.0 10378 2850.5 109.2229 51.3
27 ‘90 6 60/40 B 1 |7 |78 187240274 298 6.7 723.7 130.5 10378 2031.4 103.7830 | 51.3
28 " 90 6 60/40 | C 1 |7 |78 187R40R74(298 6.7 653.1 108.3 10378 2116.2 90,7829 51.3
g9. | 90 |6 85/15 | B | 1 |7 |78)87p4op74j298 | 6.5 | 619.0 |104.9 {10378 |1624.2 | 84.0929 |{50.1
30 90 6 i85/15 | C .1 | 7 |78 187p40R74[298 6.5 573.5 | 89.6 110378 1655.1 | 79.1729 :50.0
ay | 9% |6 po/so | B 1 |7 [18187p40p74/298 | . 6.9 |1188.1 |237.2 111276  |5150.0 |260,9099 | 61.3
99 90 6 b0/80 | C 1 |7 l18 187 p40274 -298 7.0 1017.2 188.5 11276 5485. 6 209.1900 61.3___
33 90 6 £0/40 | B . 1 7 |78 1872402741298 6.7 984.4 180.6 11276 3847.1 198.1700 61.3 5
34 90 66/40' C 1 78 187240074 298 6.7 887.4 !157.0 11276 3017.0 _1172.3400 i A1.3_ . .. ..
P {amban: 31.4__|158 RR99__ | 1.3
T 9 s 8855//1155)3 : T T lrs ferpacrs|ses | 6.6 780513070 ir1ste. %3%. 1_ 11494600 161.3



Optimel Systems Summary by Mission

TABLE V-2- 11 Performance Index - Weight + Volume

Constraints * - as per M-WVRR-1
Mission : »
No. | Mission | Crew| Ho,O | Food ' Optimal System Crew | Welight | Volume | Cost Res. Wi, Res. Voll Crew Res.
Resupplv | (Men)] Bal. | Mix (Subsystems by T'unction)] Acc, (Lbs) (C.F.) | (KDOL) (Ibs.) {C.F.)| Manhr/Duy
(Days) - 11273745} 6]7 | - :
1 14 6 20/80 | B 1 7 |78 L89R40R78]298 7.0 599, 6 96.1 10466 420,7 23. 366 31.3
2 14 6 20/80 C 1 7 |78 1189240R78/298 7.2 558, 3 86.9 10466 446.6 19. 3460 31.3
J 14 6 60/40 | B 1 7 |78 189R40R78]298 6.9 552.4 85.9 10466 319.3 18.4960 31.3 ~
4 14 6 60/40 C 1 7 |78 189R40278|298 6.9 525.9 79.6 10466 332.3 16.4560 31.3
5 14 6 85/15 | B 1 7 )78 189?40278 298 6.7 1 516.4 77.9 10466 255.8 15,4160 31.3
6 14 6 85/15 C 1 7 178 189540278 298 6.7 504.9 75.3 10466 261.3 14.6610 31.3
14 12 20/80 | B 1 7 |78 [L89R40278]298 7.0 822.5 140.5 11384 806.1 40,8240 44,6 L
8 ‘14. 12 20/80 | C 1 |7 |78 189240R78}298 7.1 759.1 125.4 11439 849.2 31.2240 42,6 )
B 14 i 12 60/40 | B 1 7 |78 189R40R78]298 6.9 755.2 124.7 11384 603.5 31.2240 44.6 _
10 14 12 .160/40 C . 1 7 |78 189240R78]298 6.9 713.9 115.4 11384 629.6 26.9940 i 44.6
1T 14 12 |ss/15 | B 1 |7 |78 185240R78[298 6.8 695.9 |112,3 {11384 476.5 | 24,9140 | 44.6 h
12 14 | 12 85/15 C -1 7 |78 '89240R78(298 6.8 . | 674.8 106.9 11384 486.3 23.3640 44.6
25 90 6 |20/80 | B N|o|N | E - - - - - - R
26 90 6 20/80 | € N|{O|N | E - - - - - - |-
o |1 90 6 60/40 | B N|O[N | E - - - - - - -
9 | 90 6  160/40 | C N|{O|N|E - - - - - - -
29 90 | 6 [85/15| B g N|O|N | E - - - - - - - .
30 90 6 85/15 C 21 7 |78 L89R40R78]298 6.7 578.5 90,1 . |10468 1655.1 79.1729 33.3
31 90 6  [20/80 | B | IN|OIN | E - - “ - - ] - -
42 90 6 . [20/80 | C N |O|N - - - - - - - .
43 90 6  [60/40 | B N|OIN| E - - - - - - -
34 | 90 6 bo/a0 | C N{o|N| E| - - - - - - -
35 90 6 85/15 | B 1 17 R 1899402781298 6.8 849,.5 1145.0 111384 3031.4 1158 8699 44..6.
36_1_ 90 6___lss/15 | C 1] 7 [18 189p40p781298 | 6.8 1 785.9 [130.5 111384 1 3095.1. |149.4600 4.0

. *




TABLE V-2-12

- Optimal Systems Summary by Mission

Performance Index - weight

Constraints ¥ = None
Mission
No. | Mission | Crew| H,O | Food Optimal System Crew Welght | Volume Res. Wt. Res. Voll Crew Req.
Resupply | (Men)} Bal. | Mix | (Subsystems by Function)] Acec. (Lbs) {C.F.) (Lbs.) (C.F.)| Manhr/Ixi
(Days) , 3 67

1 14 6 20/80| B 1 7 |78 |187|200| 24 |298 | 6.8 594. 6 95. 6 420.7 | 23.266 48.0

2 14 6 20/80| C 1 7 |78 [187!240|274 298 | 7.0 553. 3 86. 4 446, 6 19. 2460 48.0
14 6 |60/40| B | 1 | 7|78 [157|200|204 298 | 6.7 547.4 | 85.4 319.3 18.4960 | 48.0

“ 114 {6 |e0/a0] ¢ |1 |7 [tspsmjom|zm|29s | 6.7 | 520.9 | 79.1 332.3 | 16,4560 | 48.0
9 14 6  |85/15| B 1 7 |78 |187]240|214 |298 | 6.6 511. 4 77. 4 255, 8 15. 4160 48.0

o 14 6 85/15| C 1| 7 (78 [187|240|274|298 | 6.6 1499, 9 74.8. 1261, 3 14. 6610 48.0

7 14 12 20/80{ B 1 7 178 |187|2401274 1298 | 6.9 817.5 | 140.0 806.1 40,8240 | 61.3

8 1 14 12 [20/80] ¢ |1 |7 |78|isr|omfema [208 | 7.0 752.3 | 134.8 858.3 | 32.7240 | 61.3
91 14 12 60/40| B 1 7 {78 |187{240/274 {298 | 6.7 750.2 | 124.2 603. 5 31.2240 | 61.3
10 1 14 - 12, |60/40| C 1 7 |78 (187)24012741298 | 6,7 708.9 |114.9 629. 6 26. 9940 i 61.3
114 12 |85/15| B |1 | 7(78|1s7|210|214|298 | 6.6 690.9 |111.8 476.5 24. 9140 6.3
12 | 14 12 [85/15| C | 1. | 7 |78|1s7|2m0| 214|298 | 6.6 669.8 |106.4 1486.3 | 23.3640 | 61.3
25 | 90 | 6 |20/80| B 1 | 7|78 (187|202 {298 | 6.8 626.2 |161.8 2683.7 | 135.2729. 51,3
26 | 90 "6 |20/80| C 1 | 7(78|i87|240| 2% 298 | 7.0 734,1 |[129.0 2850.5 | 109.2229 51,3
o5 . |' 90 -6 |60/40| B 1 7 |78 |[187|240{ 214|298 | 6.7 723.7 |130.5 2031,4 |103,7830 .| 51.3 .
og | 90 6 60/40| C 1 7 |78 [187|210{ 214|298 | - 6.7 653.1 |108.3 21186. 2 90.7829 | "51.3
29 9 | 6 85/15| B |- 1 | 7 |78|187|210|274]{298 | 6.5 619.0 |[104.9 1624.2 | 84,0929 50. 1
s0. | 90 6. |85/15| C 1 | 7|78|187|210214|298 | 6.5 573.5 89. 6 1655.1 | 79.1729 50.0
a3 90 6 120/80| B | 1 | 7°|78)187|240|274{298 | 6.9 1188.1 | 237.2 5150.0 | 260.9099 61.3
99 9 | 6 {20/80| C 1 7 {78 |187(210{ 274|298 | 7.0 1017.2 |[188.5 5485. 6 209. 1900 61.3
33 90 6 |60/40| B 1 7 |78 {187|240{ 274|298 | 6.7 984.4 [180.6 3847.1 | 198.1700 61.3 -
a4 90 6 60/40 | C 1 7 |78 |187(210) 214|298 | 6.7 887.4 |157.0 4017. 0 172, 3400 61.3
35 50 6 85/15| B T 78 167|210 |274 [298 | 6.6 844.5 |144.5 3031, 158. 8699 61.3
36 90 6 85/15| C 1 7 |78 |1sTid0foma [298 | 6,6 | 780,9 11300 3095.1 149, 4600 61,3
e R e e -
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Optimal Systems Summary by Mission

s TABLE V-2- 13 Performance Index - Weight
' ’ .Constraints * - Basic
Mission ,
No. | Mission | Crew| H,O | Food Optimal System Crew Weight | Volume | Cost Res. Wt. Res. Vol; Crew Req.
Resupply | (Men) Baﬁ. Mix | (Subsystems by Function)] Ace. (Lbs) (C.F.) | (KDOL) | (Lbs.) (C.F.)| Manhr/Day
(Days) 1121341566 ,7 '

1 14 6 20/80 B 1 7 [78 189240278298 7.0 599.6 96.1 10466 420.7 23.366 31.3

2 14 6 20/80 C 1 7_ 118 189240278]298 1.2 558,3 86.9 10466 446.6 19. 3460 31.3

8 14 6 60/40 B 1 7 18 1892401278298 6.9 552.4 '85.9 10466 319.3 - 18.4960 31.3

4 14 6 |60/40] C 1 |7 hs 1878 298| 6,9 1525.9 79.6 | 10466 332,3 | 16.4560 | 31.3

5 14 6 85/15| B 1 7 l78 189240278298 6.7 516.4 77.9 10466 255.8 15,4160 31.3

6 14 6 85/15 C 1 7 18 1189240278/ 298 6,7 504.9 75.3 10466 261.3 14.6610 31.3

7 .}4 12 ZQ/QO B 1 7 78 [18924(0278{298 7.0 82_2.5 140.5 11384 806.1 40,8240 44.6

8 14 12 20/80 C 1 7 178189244278 298 7.1 759.1 125.4 11439 849,2 ‘31.2240 42.6
9 - 14 12 60/40 B 1 7 |78 189240278 298 6.9 755.2 124.7 11384 .603.5 31.2240 44,6
10 14 12 60/40 C 1 7 |78 (189240278 298 6.9 713.9 115.4 11384 629.6 26,9940 44,6
11 14 12 85/15 B 1 7 178 189240278 298 .6.8 695.9 112,3 11384 476.5 24,9140 44.6
12 1 14 12 |85/15] C 1 17 |7spsdeaderd 298| 6.8 |674.8 106.9 | 11384 486.3 | 23.3640 | 44.6
25 1 99 6 |20/80] B N |o|N |E - - - - - - -
26 90 6 |20/80] C N |O|N |E - - - - - - -
27 90 6 60/40 B N|O|N |E - - - - - - -
28 90 6 60/40 C ) N|O|N [E - - - - - - -
29 90 6 85/15 B N|O|N |E - - - - - - -
30 90 6 |s5/15 C 1 |7 |78 1sd24q27d 298| 6.7 |578.5 90.1 {10468 | 1655.1 | 79.1729 | 33.3
31 90 6 20/80] B N |O |N |[E - - - - - = -
32 90 6 . |20/80 C N |[O|N |E . - - - - - - -
33 90 6 60/40] B N |0 [N |E - - - - - - _
34 90 6 |60/40| cC N jo [N |E - - - - - - -
35 90 6 85/15 B 1 7 ;78 ]18924(278 298 6,8 849.5 145, 0 11384 3031.4_ {158 8699 44 6.
36 90 ! 6 85/151 € 117 %3 hsd24d278 298 6.8 1785 9 130.5 ' 11384 3095.1 1149 4600 ' 44 6



TABLE V-2-14

Mission

Optimal Sysltoms Summary by Misslon

Performance Index - Cost

.Constraints * - None

No. | Miasion | Crew| HoO | Food Optimal System - Crew | Weight | Volume | Cost Res. Wt. Res. Vol| Crew Req.
- [Resupply | (Men)| Bal. | Mix |- (Subsystems by Function)] Ace. (Lbs) (C.F.) | (KDOL) | - (Lbs.) (C.F.)| Manhr/Day
Days ‘ 1[2(3]4]5|6[7 :

1 14 6 [20/807 B |1 5 158 |187) 240274/ 298 | 6.9 636.5 98.6 10346 420.7 | 23.366 49. 5

2 14 6 |(20/80] C |1 5 [158(187210 (274 | 298 | 7.0 592. 0 89.1 [10346 446.7 | 19,3460 49.5

3 14 6 |6o/40| B | 1 | 5|1m|1sanl2n]298 | 6.7 587. 3 88.0 |10346 319.4 | 18.4910 49.5

4. 14 6 |60/40 C |1 5 |158(1871240(274| 298 | 6.7 554. 5 81.7 |10346 332.4 | 16.4860. 49.5

5 14 6 {85/15 B |1 5 |188[187|210(|274| 298 | 6.6 545. 0 80.0 |10346 255.9 | 15.4460 49.5

G. 14 -6 |85/15 cC |1 5 |18(1871210(274| 298 | 6.6 533.7 77.4 {10346 261.4 | 14.6760 49.5

7 14 12 |20/80 B |1 5 [18[157]200(274{ 298 | 6.9, [1043.5 305.1 (11121 806.6 | 40.8440 59.8

8 | - 14 12 . |20/80 C 1 5 |183/1871211274/ 298 | 7.0 972. 4 289.8 |11121 858. 8 32. 7740 59. 8

9 |- 14 12 (60/40| B |1 5 (1831871210 |274| 298 | 6.7 o71.4 | 289. 3 _jit121 604.0 | 31.2640 59. 8

10 | 14, 12 |60/40 C |1 5 [1831187[2401274] 298 | 6.7 926. 9 279.9 -|11121 630.2 | 27.0340 59.8

1T | 1a | 12 85/15 B |1 5 [183|187)2101274| 298 | 6.6 908. 9 276.7 11121 | 477.1 | 24,9540 59.8

12 | - 14 12 |85/15| C [ 1 5 [183|187|210{274 298 | 6.6 884.9 | 271.3 {11121 486.9 | 23.4190 59.8
25 90 "6 |20/801 B | 1 | 5|1®|187|20;2mf 298| 6.8 885.8 | 155.2 |10348 = | 2652.6 |135.0629 52.8
g | 90 6 [20/80 C | 1 | 5[1B187|20/27 29'8l 7.0 782.4 | 130.0 '|10348 2850.3 | 109, 2029 52.8

o7 | - 90 6- |60/40 B 1 5 | 138[187]210{274| 298 6.7 773.6 133.5 . 10348 2031.3 |103. 7630‘ 52. 8

23 90 6 - [60/40 ) 1 518 157120| 27| 208 | 6.7 | 696.7 111.1 {10348 2116.2 | 90.8129 52. 8

29 90 6 |85/15 B |1 5|18l1g7| 20| 27) 208 | 6.6 661, 8 107.7 110348 | 1642.2 | 84.0929 5108

20 90 6 |85/15 c |1 5 |158|187|210{274) 298| 6.6 613.4 92.3 [10348 1655.1 - | 79.1679 51.5
a1 90" 6 [20/80] B | 1 5 | 183187210 a7l 298| 6.9 |1425.7 402.5 |11121 5150.4 |260.9299 59.8
w | 90 6 |20/80 c |1 5 [183|147|210| 27| 298| 7.0  |1250.1 353.8 |11121 5486.1 | 209.2099 59.8
3; 50 "6 (60740 B | T | b|im|i|o0[2w 298 | 6.7  |1217.8 | 545.4 |ilizi | 3848.1 |198.1809 59. 8

34 90 6 [60/40 cC |1 5 |183{187|o0}074| 298| 6.7  |1115.0 322.2  |11121 4017.8 |172. 2599 59. 8

35 90 6 |85/15 B | 1 5131812298 6.6  [1071.0 | 309.7 |11121 3031.7 _|158. 9200 59. 8

30 90 6 |85/15 c |1 5 (183 [187p40 274298 6.6 1002.1 295.1 111121 3095.7_ 1149, 5000 59.8

3
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TABLE V-2-15
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Optimal Sys'tems Summary by Mission

TABLE V-2-16 Performance Index - Volume -
’ ’ Constraints * - None
Mission
No. ‘| Mission | Crew| HyO | Food Optimal System Crew Weight | Volume | Cost Res. Wt. Res. Vol| Crew Req.
Resupply | (Men) Ba?l'. Mix (Subsystems by Function)] Acc. (Lbs) (C.F.) | (KDOL) | (Lbs.) (C.F.)| Manhr/Day
(Days) 1/2(3[4|5|6]7 : B '
1 14 6 |20/80| B 1 |5 |46 187249274 298] 6.9 629, 3 92,9 | 10356 | 420.4 | 23,3289 48.0
2 1 14 6 [20/80] C 1 |5 |46187240274 298] 7.0 584, 8 83.5 | 10356 | 446.3 | 19,3090 48,0
3 14 6 l60/40| B 1 |5 |46 8249 274208| 6.7 580, 1 82,4 | 10356 | 319.0 | 18.4540 48,0
4 14 6 b0/40 | C 1 15 [46 187 24(!)271298' 6,7 547, 3 76.0 | 10356 | 332,1 | 16.4490 48,0
° 14 6 BB5/15| B 1 |5 |46187)240274298 | 6.6 537. 8 74.4 | 10356 | 255.6 | 15,4090 48.0
6 14 6 [85/15 ] cC 1 {5 j46 1879240274298| 6.6 526. 5 71,8 | 10356 | 261.0 | 14.6390 48,0
7 14 12 {20/80| B 1 |5 |46 18] 24027k 298] 6.9 863, 1 135.0 | 11256 806.0 | 40.7600 61.4
8 14 12 120/80 | ¢ 1 |5 |46l18724p274 298] 7,0 792, 0 119,7 | 11256 858.2 | 32,6899 61,4
9] 14 12 |60/40.| B 1 |5 (46187240274 298] 6.7 7910 | 119.2 | 11256 | 603.4 | 31.1799 61,4
101 44 12 |60/40] ¢ 1 |9 l46rsd24d27h208] 6.6 851, 9 102.0 | 11286 | 633.4 | 28,1299 61,4
111 14 12 |85/15| B 1 | 5 |a6187)24d274208| 6.6 | 728.5 106.6 | 11256 | 476.4 | 24.8699 | 61.4
12 1 44 12 [85/15] ¢ 1 |.5 |46)187244274298| 6.6 704, 5 101,2 | 11256 | 486.2 | 23.3350 61, 4
25 | a0 6 (20/80] B 1 | 5 46187240274 298| 6.8 878, 6 149.5 | 10358 | 2682, 3 135, 0259 51,4
26 | 90 6 l20/80] ¢ 1 | 5 |46187244274298| 7.0 775, 2 126,3 | 10358 |2850,0 [109.1659 51,4
27 | 90 6 l60/40| B 1 | 5 [4608724d274298] 6.7 766, 4 127.8 | 10358 |2031,0 ]103.7260 | 51,4
.28 | 90 6 |60/40| ¢ 1 | 5 (4687244274298 6.7 689, 5 '105.5 | 10358 |[2115,9 | 90.7759 | 51,4
29 | 90 6 160/40| B 1 (13 (460187240 274298 6,6 719, 8 101,7 | 10378  |1624,5 | 84,1059 50, 2
30 | 90 6 |60/40| ¢ 1 | 5 |46087240274298] 6.6 606, 2 86,7 | 10358 |1654,8 | 79,1309 50, 0
31 | 90 6 |20/80] B 1 | 5 i46[18724p2711298| 6.9 1245, 3 232.4 | 11256 |5149.7 |260, 8459 61, 4
32 | 90 6 . [20/80| ¢ 1 | 5 [46 87240270298 7.0  [1069.7 183.7 | 11256 |5485.5  [209.1259 61,4
33 1 g9 6 |60/40| B 1 | 5 [46)87)240274298] 6.7 fl037.4 175.3 | 11256 |3847.5 |198.1059 61, 4
34 | 90 6 le0/40 | 1 | 5 46187/244274298] 6.7 934, 6 152.1 | 11256 l4017.2  |172 2759 61.4
35 | 90 6 85/15 B 1! 51460872400274298 | 6.6 890 8 139,6 | 11256 13031.1 |158. 8360 a1 4
36 90 6 ]85/15 C 1 5 146 187240274298 6,6 821,17 125,0 i 11256 3095, 1 149, 4160 61,4



Opiimal Systems Summary by Misslon

Performance Index -
TABLE V-2=-17 Volume

LConstraints * ~  As per Tables M-WVRR-1

No. Missio%% Hy,O | Food Optimal System Crew | Welight | Volume | Cost Res.Wt. | Res. Vol| Crew Reg.
Resupply | (Mcn) lezf. Mix (Subsystems by Function)] Acc. | (Lbs) | (C.F.) | (KDOL) | (Lbs.) (C.F.)| Manhr/Du;,
" (Days) | 1|2 [3[4[5|6]7 _ . :
L 14 6 |20/80 B 1 | 5 46 189240L278(298 | 7.1 634. 3 93.4 10446 | 420.4 23, 3289 31.4
2 14 6 l20/80] 1 | 5 446 N8940278|298 | 7,2 589, 8 84,0 | 10446 | 446,3 19..3090 31,4
3 14 6 60/40 B 1 | 5 ke isgea0278|298 | 6.9 _ 5851 82,9 | 10446 319, 0 18, 4540 31,4
4 14 6 |e0/a0] 1 | 5 46 18ga0278]298 | 6.9 552, 3 76.5 | 10,446| 332.1 | 16,4490 31,4
51 14 6 85/15| B 1.| 5 46 [189240278/298 | 6,8 542, 8 74,9 | 10446 .| 255.6 | 15,4090 31.4
6 14 6 |85/15] «c | 1| 5haousieareral29s| 6.5 | 528.5 71,8 | 10372 | 260.2 | 12.3760 46,0
7 14 12 |20/80| B 1 | 7 46 fLsgp4078[298 | 7.1 842, 5 136,4 | 11379 806,1 | 40,8100 44,7
8 14 12°  |20/80 c 1 | 5 K6 189240278|298 | 7.2 799,7 | 120.3 | 11379 849.1 | 31.1899 44,17
9 14 12 |60/40| B 1| 5 W46 1892400278298 | 6.9 796. 0 119,7 | 11364 | 603.4 | 31,1799 44,17
101 14 12__|60/40| ¢ N|O|NE - - - - - - -
fl 14 |12 _18s/15| B | 1! 56 [18op40278 208 | 6.8 733.5 107.1) 11364 | 476.4 | 24,8699 44.7
12 1 14 12 85/15| C 1 | 546 189240278(298 | 6.8 709, 5 101, 7| 11364 | _486.2 | 23.3350 44.7 .
25 | 99 6__ {20/80| B NIQIN|E S - - - - - -
26 90 ___| 6 l20/80] ¢ N|O|N|E]| - - - - - - - -
27 1.90 | 6 |60/40] B N|O|N|E - - 1 - - - = -
28 | 90 6__|60/40] ¢ N|O|INI|E - -l - - - - -
29 90 __ 1.6 85/15 B I N|IOINIE - = = = = = = -
30 90 6 85/15 c | -11 56 hisdoadersi29s ! 6.7 _611.2 87.2 | 10448 1654.8 1 79.1309 33.4
21 | 90 6 _|20/80| B N|o|N|E - - - - - - -
32 90 6 20/80 C N|o|N|E - - - - - - ; - _
23 ] 90 6 (60/40| B N|O|N|E - - - - - - (-
34 | 90 6 |60/a0| C N|oln|E - - - - - - -
35 | 90 | 6. 185/15| B 1 | 5 |46 189240278{298 | 6.8 895, 6 140,1| 11364 | 3031.1] 1588360} 44,7
36 | 99 1 6 18/15] ¢C 1,].5 16 18op40pT8|298 | 6.8 | 626.7 | 125.5) 11304 1 309511 149.4160) T
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IST

doad

g et

SR DL DTN B IR

S.00

s87.00

WE1GHT

§88.00

601.00

603 Qa

605.00Q

607 qa

608.00

I TTI. 3T
wWihavy-
T 1
o
B A e s el e L o -1
| Sissesen
P -+ - i
e SR i
L R
SYSTEM NR COMPOSITION
. 3 Ly Ty T84,187424442744298
51 1y Ty 7991874244,274,298
9 1, 7Ty 785187,238,274,298
57 1, 7, 794187,238,274,298
99 1y o0y T8,187,2449274,298
147 1, 6y T4187424442744298
108 1, 6y 78,187,238,274,298
153 1y 6, 79:,187,238,274,298
13 1y Ty 78+4189,244,278,298
61 1y  Ts 794189,244,2784298
19° 1, Ty 784189,236,278,298
67 - 1y 7y 79,189,238,278,298
109 1, 6y 78,189,244,278,298
6 1y 7y 78,187,244,275,298
157 ly 6y, 79,189,244,278,298
54 1y 7Ty 79¢4187,2444275+298
115 1, 6y 78,189,238,278,298
12 1y 7y 78,187,238,275+298
163 1y 6y 794189,238,278,298 -
60 1y, Ty 79,187,238,275,298
102 1y 6y T84187924%44275,4298
150 ly 6y 794187,2444275,298
108 1y, 6, 78,187,238,275,298
156 1, 6y 79,187,238,275,298
16 I Ty 78,189,244,279,298
64 1, Ty 794189,2444279,298
22 1y Ty 784189,2368,279,298
70 1, Ty 794189,238,279,298
112 1y 64 18,189,244,279,298
160 | 6y T991899244,4279,298
118 1, 6y T8y189,236,279,298
166 1y 6y T79,1689,2384279,298
+
e
611.u0 613 OO 615.40Q




aST

B R St -

[ EUDIGE SROC SN R

7
L.
3
I
:
i

R
83.00

|
91.00

T
$2.00

T
93.00 °

SH[OU

Y
95.00

TTSYSTEM NR
t

D 2. 9
Ll 2+ 3
2. 57
2. 51
2. 19
2. 13
2. 67
T2 61
2. 12

1 2. 6
102 60
2 : 54

1 2a 22
" 2., 16
2. 170

D 2. 64
12 105
2. 99
-2 153
2 147
24 115
2. 109
i 2. 163
2. 157
2. 108
2. 102
2e 156
2. 150
2. . 118
2.+ 112
2. 166
"2, 160

COMPOSITION

1, Ty,
ly. 7,
1y 7,
1, 7,
1y Ty

1y 7,
1" 71
I T
l' 7,
1' 7'
1' 7’
Ly 7,
1. 7,
ly 7,
1' 7'

1, 7,
1’ 6'
1y 6,y

1y 6,y
Ly 6y
1' 6'
1, 6,
1y &y
l' 6."
1y* 6,
1v 6,
1y 6y
1y 6,
1y 64
1' 6'
1' 6'
1' 6'

T84187,238,2744298
THy 1874244, 274,298
T79+¢1874238,274,298
794187,244,274,298
784189,238,278,298
784189,244,278,298
79,189,238,278,298
79,1894244,278,298
784187,238,275,298
T8,187,2444275,298
79+1874238,275,298
79,187,244,275,298

.784+189,238,279,298

7841894244,279,298
79,189,238,279,298
79918942444279,298
784187;,238,274,298
T851874264,2744298
79,187,238,274,298
734187 ,2444274,298
78,189,234,276,298
789189,2449278,298
79,189,.238,278,298
794189,244,278,298
784187,2384,275,298
T784187,2444275,298
79418742384275,298
7941874244,275,298
784189,2384279,298
784189,244,279,298
79,189,238,279,298
79418%4244,279,298



ST

781, 00

A

CCMPOSITION
1y Ty T8y187,244,274,298
ly 74 794187,2444274,298
ly Ty 78,187,236,274,4298
ly 7y 79,187,238,274,298
1y -7, 78,18545244,278,268
1y 74 794189,244,278,298
‘ly Ty 784189,238,278,298
79,189,238,278,298
1y 6y T7841874,2444+274,298
ly 6y T799187,244,274,298
ly 6, 78,187,238,274,298
1, 65 794187,238+274+298
1y Ty 78,187,244,275,298
ly T4 T9,18B7,244,275,298
ly 7y 78,187,238,275,298
1, 7, 79,187,238,275,298
1y, 6y 78,189,244,278,298
1y 6y 79,189,244,278,298
1y b6y 78,189,238,278,298
ly 6y 79,185,238,278,298
ly 7y 7841R9,244,279,298
1y Ty 79,189,2444,279,298
Ty Ty 78,4189,238,279,298
ly 7, 79,189,238,279,298
1y, 6, 78,187,244,4275,298

I
-
-
-~
-

¥

FEAS ERENEE

I

1y 6y T79,187,244,275,298
s &, 78,187,238,275,298
ly &y 79,187,238,275,298
1y 6y T8,189,244,279,298
1y 6y 799189,244,279,298
1T h — by : i : — : 1y 6y 78,189,238,279,298
] : ; 1 IS R B A ’ T Lo 6y 79,189,238,279,298
2 = ] .
tae R
(il bt ]
TP H T -
mmNE SRR MRS ERRA RS :
B T . 1 i r AREERE
P S TH e AR L e e e e R
RN o I il -
©w 1 1 T 1 T 1 L] \J - 1 i
S540._ 00 ﬁ‘éYlE,HT $s0.00 §55.00 $60.00 S65.00 §70.00 §75.00 S30.00  S25.00 $S0.00
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= =4 V.B'q'} LT TT T
RSN w0t B )
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Azie Seecans
=5 + - T r
U
i I [ RN I
= x - i
] R
CTrT = ]
: ‘ + '
T T 1M
. N
. NN : 1 il
» ] 1 g 1) g
-t T ! 1 s
BEENERE ; I e SYSTEM NR
: 3. 9
-y / 3. 3
M ; . jad. 3- 57
o] 1‘ : i 3. 51
i : 3. 19
o AR A
' w = - 3. 67
} Frr] ] 3. 61
= R 3. 12
T 3. 6
i \/ s
#g? = , I r 3. 105
I e ' - - A -, 3. 99
‘ 1 =L ; T T RIH 3 153
i s e e g 3.0 147
e T L G Ty ; 43 T 3. 22
+1 - TS o] [ ; L i 3. 16-
- s /iu ; 1 3. 70
/ T 1 - 3. 64
. At b - 4 14 . 3. ‘115
i | Tt 3. 109
T 4T 3.
1 g{ 3. 157
' gi C 3. 108
. v 3. 102
L 3. . 156
. - 3, 150
s T S 3. 118
= 3. 112
d 3. 166
U - 1 EER NN - 1L - 3. 160
_i
[ ] T 1 ¥ H T 1 | U
wB'ISU ‘lsﬂiOUME 86.50 87.50 83.50 88.50 849.50 81.50 9z._50 93'_50 9'4].50

COMPOSITIGN
1y Ty 78,187,238,274,4298
s To 78,1874264,274,298
1y 7y 794187,238,274,298
1y Ty 79,187,26444274,298
1, 7y 78,189,238,278,298
ly Ty 784189,244,278,298
1y, 7T, 79,189,238,278,298
1y 7+ 79,189,244,4278,298
1y 74 78,187+238,275,298
Ly Ty 78,187,244,4275,298
1y 74, 794187,2384275,298
1y 7Ty.79,187,2464,275,298
i1r b6y 78,187,238,274,298
1y 6y 78,1874244+2744298
1, 6y 791l8712381274v298
1, 6y 79,187,244,274,298
1y 7y 78,189,238,279,298
1, 7, 78,189,2444279,298
1y Ty 79,189,238,279,298
ly Ty 79,189,244,279,298
1y 6, 78,189,238,278,298
‘ly 6y T8,189,2444278,298
1y 6y 79,189,238,278,298
1y 64, 79,189,244,278,298
1, 6, 78,187,238,275,298
1y 6y 784187,244,2754298
1y 6y T94187+238;275,298
1; 6y 79,1874244,275,298
ly  64..784189,238,279,298
1, 6, 78,189,2444279,298
1y 64 79,189,238,279,298
1y 6y 79,189,244,279,298
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CCMPOSITION
Iy 7y 78,187,266,2744298
1y Ty T9e187,244,274,298
1y Ty T84187,238,274,298
1y Ty T991874238,274,298
1y 64 IBs1874264,274,298
1s 6y T794187,244,2744298
ly 6, 78,187,238,274,298
1y 6y 79,187,236,274+298
1y T TBy189,244,278,298
1y 7y 794189,244,278,298
1, 7. 78,189,236,278,298
T, 7. 79,189,238,278,298
1y To 78,18742444275,298
1y Ta T95187,244,275,298
le T, 78,187,238,275,298
1y 64 78,189,244,278,298

P IO S

o4 4

+—-

i gy

- Aged 44 | in . i ! ] ete Jha i JLE 1y Ty 799187,4238,275,298
7] T T — B ‘ t N - : 1, 6y 79,189,244,278,298
LT ] 1 T 1 ; t - - - 1y 6y 784189,238,278,298
EERENNEN RN 45 JUISE 0 T UM DS SO 0 A - - ; EEEREEE ! B 1 1y 6y 79,169,238,278,298
T T N " : ; : T ; 1y b6y T8,187,244,275,298
O I 1y 6y T941874244,4275,298
e . 1y 64y 784187,238,275,298
- nER ly b6y T794187,238,275,298
I~ o 1y 7y 78,189,244,279,298
N ! 1y Ty 794189,244,4279+298
T ly Ty 78,189,23842799298
n Tt i 1 - - 1y Ty 794189,2384279,298
H - ) DI B T L+ ; 1 1, 6y TBe18BG 424442794298
T T 1T L iN S ! 1y 6y T79,189,244,4279,298
= e Tt T T - P A 1y 69 78,1894238,4279,298
R = B [( ; 166 1y 69 T7991894238,279+298
ey - - - i
A 1 -
wE JRaRy I R
i B ] L CLodglidtre NEREES i
_ Sk ek B U ey

[ 1 L 1 1 1 1
ws30. 00 $35.00 S40.00 S45.00 $50.00 §55.00 S60.00 $65.00 S'er,DO 57'5-00 5810.00
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]
AETe S
x 1]
OIS T Fb e L m g NRANE N 4.
v LT ' Tl [1] bt
79.00 Sy oy - _ 210y 2%.04 b3. 00 b%. 0U 5. 00 26 .00 27.00 52.00 .00
- VOLUME o ' ) ) S

NR
9
3

57
51
19
13.
67
61
12
6
60
54°
22
16
70
b4
105
99
153
147
115
109
163
157
108
102
156
150
118

. 112

166
160

COMPOSITION

78,1874236,274,298
T8,1874264,2744298
79,187,238,274,298
T9,187 42444274298
78,189,238,278,298
78,189,244,278,298
79,189,238,278,298
79,189,244,278,298
78,187,238,275,298
78,187,24%4275,298
79,187,238,275,298
T9¢187+244,2754298

©18,189,238,279,298

T841689,2444279,298
794189,2384279,298
794189,244,279,298
78,187,2384274,298
T891874244427449298
79,187,238,274,4298
T9,187424442744298
78,189,238,278,298
78,189,244,278,298
79,189,238,278,298
79,189,244,278,298
78,187,238,275,298
78,18742444275,298
79,187,238,275,298
79,187,244,275,298
784189,238,27%,298
78,1894244,279,298
79,189,238,279,298
79,18942444279,+298



4ST

¥ NR COMPGSITIGN
. 3 1y Te T8,187,2644,274,298
TTE T 51 1y Ts 79,1874244,274,298
3 9 1y 74 T8,187,238,274,298
AE= TN 57 ‘s T+ 794187,238,274,298
RSN 13 1, 7, 784189,244,278,298
61 1, 7, 79,189,244,278,298
19 1y T+ 784169,238,278,298
8 99 1y, 69 T8y187,2444274,298
) . 67 sy 7y 79,189,238,278,298
ST 147 1y 6y 793187,244,274,298
105 1, 6, 78,187,238,274,298
153 1, 6+ 79,187,238,274,298
6 Lo T4 TB.18742444275,298
54 1y Ty 794187,2444275,298
12 1, 7, 78,187,238,275,294
60 1y Ty 794187,238,275,298
109 1, 6+ 78,189,244,278,298
157 1, 6y 79,189,244,278,298
115 1, &, 78,1859,238,278,298
163 1y 6y 79,189,238,278,298
16 1y 7, 78,189,244,279,298
64 1y Ty 79,189,244,279,298
22 Ly 7y 78,1894236,279,298
102 1y 6y T8B516792449275,298
u T O 70 1, 7, 79,189,238,279,298
h T 150 le 64 794187,244,275,298
deo o FHAAE A nagy 108 1y 6y 784187,238,275,298
= R 156 1y 6y 79,187,238,275,298
16 tea ISSERERES 112 1 64y 7641894244,279,298
B EERiaRRn) 160 le 64 799189,244,279,298
¥ N SREn 118 v 6, 78,189,238,279,298
I TE ERERRE 1y 6, 79,189,236,279,298
-1 4 i :
Tv:i;" ‘fv I ‘1 .< :‘_kA p
TR ¢ ! !
TR ) : DR .
; ; R ENE
! o J :
L | b

T B T T T T
520.00 s2s.00 530.u0 S35.u0 S40.0U S4s. oo SS|CI.00‘ ';S'S.U'O




86T
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1
¥
i e =
e SYSTEM NR COMPOSITION
[liier] 5. 3 Lo Ty 78,167,244,274,298
LT : 517 "ly Ty 79418742444274,298
+1 1y 7, 78,187,238,274,296
TR 1y 7+ 79,187,238,274,298
irpre 1 1y by 78,167,244,274,298
= 4 t 1y 6y 79418B7,244,274,258
I TS Typﬂg 7 T 1e 64 784187,238,274,298
+ i A R t ot ly 7, 78,189,244,278,298
i } — Ly 6y 79,167,238,274,298
i IETT : 1y Ty 79,189,244,278,298
I : 1y, 7y 78,189,236,278,298
a 1, 7, 79,189,238,278,298
1T o Lo Ty 78,187,244,275,298
] AT 1y Ty 79,187,244,4275,298
lﬂg 1y 7, 78,187,238,275,298
T i ) 1, 7, 79,187,238,275,298
o - N 1, 6, 78,189,244,278,298
] l, 6y 79,189,244,278,298
1, 6y 78,189,238,278,298
i l," 6, 79,189,238,278,298
1y 64 784187,244,275,298
FRREERRANE N 1y 6y 794187,244,275,298
1=t T T 1y 6y 78,187,238,275,298
H L Ly 75 78,189,244,279,298
g ¥ T : 1y 6y 794187,238,275,296
Tk SREl | - HHEN 1y 7y 79,189,244,279,298
] 55 1y 7, 78,189,238,279,29¢
1T ] ly 7, 79,189,238,279,29¢
L ] Lo’ 64 784189,2449279,29¢
3 - I 1y 6, 79,189,244,279,29
‘ T T ly 6y 78,189,238,279,29
TR - SN Al | 1 ls 6y 79,189,238,279,29
a
Y BN R TR n ] - CTTer
a ' B ]
a1 ~f- ot e
T B0 O £ NN X i
K R B Sy Sy N O ‘r.A b-| -4t
= ) L 1 ) U I | 1 . 1 4
o72.50 450 76.50 73.50 80.50 22.5U 3450 26.5Q 22.50 90.5U 92.
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LT SYSTEM NR "COMPUSITION .

i5. TG 1y T, T841874235,274,298

~— 5. 3 1y Ty 78,187,244,274,298

5. 57 1o Ty T79,1874238,274,298

1] | 5. 51 1y 7y 79:187+244+274,298

5. 19 1y 7. 78,189,238,278,298

} - 5. 13 1y Ty 78+189,244,278,298

! 5. 67 1y Ty 79+189,238,278,298

, 5. 61 © 1, T, 79,189,244,278,298

f it 5 5. 12 1y 7, 784187,238,275,298

A gey 15. 6 1y Ty 784187,2444275,298

- T Se 60 1, Ty 79,187,2384275,4298

P 5. 54 1o 7y T94187,244,275,298

N ‘,‘{ Se 22 1, Ty T78,189,2384279,298

— 5. 16 1y, 7y 784189,2444279,298

i 5. 70 1y T, 794185,238,279,298

L L 5. 64 I Ty 794189,244,279,298

— 5. 105 1y 6y T8,187,2384274,4298

i 5. 0 $9 v 6y T8,187,244,2744298

ey It 1, 6y T9418742389274,4298

e Ly 6y T79,187,2444274,298

ettt et 1y 64 78,189,238,278,298

I 1y 6, T8,189,244,278,298

: - 1y 6y 79,189,238,278,298

Ht 1y 6y 79,189,244,278,298

; T 1, 6y 78,187,238,275,298

L-«~ 1, 6y TBy1874244,4275,298

T 1y 6y 794187,238,275,298

m 1y 6y 79,187,244,275,298

i 1, 6y 78,189,238,279,298

y: 1y 64 78,189,244,279,298

K 1y 64 794189,2384279,298

,; 1y 64 79,189,42444279,298

3 ! ‘ FHE
oid § ;,u»% i o
! EEEE _

1 1 1
S15.00 520.00 s2s.00




091

y. .S
stlme °-°°

B__MAN C]B W.35 H FII N F -
1 1 T
MBER ! PYIIMRAL EHSL R T EVOL+RSHARS) %
{ru Wil ;
i EEEH - BEet
i 1 I RER
= ".
P T N
EEgERERN ffi_
T T 5! IRUNR R :
-4+ .y 4 A et e d
BN Y B L .
i SYSTEM-
‘ i_—' Tl ] -6. 1'
? r - [ b 1,
0 be 57 1,
\ i?_ TITI T 6. 51 1,
E i - 16, 19 1,
6o 13 1,
\ » NN 6. 67 1,
2 » LT 6 61 1,
N 6. 105 1,
T \ = T I 6. 59 1,
s Mttt e. 153 1,
;ﬁ 6o 147 1,
{1 [ LIl 6. 115 1,
Ly 4 6. 109 1,
Jr& 6. 163 1,
; - R 6. 157 1,
3 T [T T 6. 12 1,
ba 6 l,
14 T it e. 60 1y
i ml ettt 6. 54 1,
& ¥ 6. 22 1,
na 6. 16 1y
\ - T 6o 70 1,
f 6. 64 1,
Tt e. 108 1y
6. 102 1,
6. 156 1,
CT Tirte. 150 1,
411 6. 118 1,
6. 112 1y
L 6. 106 1,
5_5 T ] 1 ] 6. 160 1,
& SRWAN
sl CTETE T
76.50 77.50 78.50 79.50 p0.50 »1.50 2.50 93.50

CcamMPOSITION

78,187,238,274,298
T8y 187 424442744298
T9+187,238,274,298
79,187,264,274,298
78,189,238,278,298
789189,4244,278,298
79,189,238,278,298
79,169,244,278,298
T84187,2389274,298
T8y18742444274,298
79,187,238,274,298
T79,187,2444274,298
78,189,238,2784298
78,18G5,244,278,298
79,189,238,2784298
T799189,244,4278,298
T8, 187,2384275,298
T84187,2444275,298
799187,238,275,298
79¢1874244,275,298
78,189,238,279,298
T8+189,2444279,268
794189,4238,2794298
19,189,244,279,298
T84187+2389275,298
784187,244,275,298
79+1874238,275,298
799187,2449275+298
78,189,238,279,298
T8,189,244,279,298
794189423842794298
79:1899244,279,298



191

5 H
1
- '
3 URE 1
TR
NEEERESS
4 47._ + ‘L B - 4
v 1 + N S R E
4 ¥ S IR r JEB RS DY R
J FTTT SYSTEM NR
1 \ - FT 6 "3
- F1 Tty 6o 51
I I A B 0 9
] I 6. 57
! { \ SIS 6. 99
T L 6. 13
} T 6. 147
233 i / i SRR SRR 16 6l
Sk THE =TI 6. 105
i B 1 T " b 19
] uis v 1 \ 14 :_47 b 6 153
14 O I il 1 b.e T 67
T i 1 11 6. 6
- | ] LR . 1 T 6 54
‘ T , T TIOTHTT 6. 2
- ‘L"T % f TT lf B T ~r j 2. élJO
v ] T e THHFT 6. 109
H TITT /3 17 1 TSl es 157
4 ; 6. 115
T \FL NN SN BN R NN TTTo ] 6. 163
H T JRnEY, T 3 Je. 102
et 1 6. 16
AT 6. 150
! (T e 64
TTEt TTi] 6. 108
+F e T 6. 22
\ T T T Tt T 6. 156
Tt T 6. 70
Ik B g | [ E T T 6. - 1T2
[ ‘ | d< L BN . b 160
4 b - -l e. 118
-H - T AT - [ 6. 166
- 1 I” NN '] i NN r '.ﬁ[, "
EERNE RN SN 1T ENENEEEN N (T T -
AR - b AN 1- d11.1 it ST S e
1L Sl | N
S0U6. 00 s5ad.0u S10.00 s12.o00 S14.00 S16.00 S1d.00 S20.00

COMPOSITION
1y Ty 7841874244,274,298
Ty 7o 79418792445,274,298
ly 7y 78,187,238,274,298
Iy Ty 79+1874238,2744298
ly 69 789187¢24442744298
1, 7, 78,189,244,278,298
1, 6y T9918742444274,4298°
ly 7y 7941894244,278,298
1y 6y 78,1874238,274,298
1y 7, 78,189,238,278,298
1, 6y 79,187,238,274,298
Ty 794189,238,278,298
1, Te 78,187,244,275,298
1y, Ty 79,187,244,275,298
1y 7, 78,187,2384275+298
1y, 7y 79,187,238,275,298
1y 6y T84189,244,4278,298
1, 6y 79,189,244,278,298
1y 64 78,189,238,278,298
ly 6y 79,189,238,278,298
1y 64 78,1874244,4275,298
1, s 78'189,244,279'298
1y by 79,187,244,275,298
1, T7e 19,189,244,279,298
1y 69 784187,23892754298
1y 7y 78,189,238,279,298
ly 64y 79,187,2384275,4298
1y Ty 79,189,238,279,298
1y 6y TBy189,2444279,298
1y 6y 79,18942444279,298
1, 6y 7T8,189,238,4279,298
ly, 6y 794189,238,279,298
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K SYSTEM NR ____COMPASITION -

S 14 NAY ESl LY 2 N Fll / 2 KAl ANC F MIX 7. = 33 1e 74 72,187,248,274,298
iy . T !il . ] Tﬁ . . " ERseRl! Hé o 7. 27 1s 7, 78,187,244,274,268
Y e By 3L~ 1 1 L Y TP i - 7e 9 le 7. 79,187,248,274,298

H JERE V- M1 7e 3 le 7. 7T9.187,248,274,293

i \ . ; & " d ‘ 7 43 1s 7. 78,189,248,278,293
H i——g EARERE m, g" i 7. 37 1y 7+ 78.189,2644,278, 2983
! 0 NN A A T i 7. 19 1s 7. 79,187,248,278, 298
i ! » i+ 7o 13 1, 7e 79,189,244,272,208
i ¥ 4 ! 17 81 ls, T3+ 764137,248,274, 203

¢ 1 7e 75 1y Ts T6s187,244,274,299

AN N ‘ ns H 7. 57 1s 7+ 77.187,248,274,298

ﬂ:_rl P FIT 7« 51 ls Te T7,137,244,274, 298

9 + — 7, 91 1y 7. 764,189,248,278,293

; i~ 7e . 85 1o 7+ 764199,244,273,295

Ttk e A IR ML O 67 1s 74 77:199,248,278, 798

1t H ' e 7. 81 1v 74 774189,244,278, 298

\ i g 7. 129 1+ 64 784187,248,274,20%

! I S T 7. 123 1. 6s T84187,244,274,2083

t : b 7. 195 1+ 6, 79,187,248,274, 208

e : 1 '] 1 bl 7 Q9 Ls 6+ 79,137,244,274,298

; 7 T AN i g8 36 1s 74 73,137,248,275,208

S . \ Te. 30 . 1, T, T8,187,244,275,293

BEN % - i 7. 12 s 7. 70,187,248,275, 293

t Te 6 1s Ty TY,187,244,275, 2013

n 7. 139 1s 6. 78,189,248,278, 204

S E " 7 133 1s 6, 78,189,244,273,20R

TS i By 7. 115 1y 6y 79,189,248,278, 298

- ; 7. 109 1o 65 79,130,244,278,299

i EEE d 7. a6 te 7, 78,189,248,279,29R
;o —— 7 40 La  7s T8,189,264,279,298
; - 7. TR TN 7. 794109, 248, 279, 2098
& 7. 16 Lo 7, 79,189.244,279,293

Naae) t 7. 177 1o 69 763187,248,274, 293
. \ ] 4 7. 171 s 65 76,187,244,274,208

! ) - a 7. 153 Iy 6, 77.187,248,274,29A

o8| I 7. 147 le 64 774,187,2484,274,298

9 } TR TN TR, 764187,28R, 275, 20n

! l 7. 78 ls 7s T64187,264,275,294

1 \ 1 | 7. 60 ls. 7y 77.187,248,275, 298

- } | + 7. 54 1s 7. 77.187,244,275,29%
TT : ! 7. 187 Is 64 76,189,243,278, 298
i 1 : 7e 191 1y 6y 765180,244,278, 293
‘ ; ﬁ ; 7. 183 LT 8y 77,189, 248,278, 200
: M 7 157 14 69 774185,244,278, 298
| d 7o 94 s 74 764189,248,279,298
. 3 E 7. 38 1y 7e 764189,244,279,298
i 7. 70 e 74 77,189,248,279,293

L1 i " 94244,279,298

8 , i i 74s248,275, 292
o= i I T T 126 1y 6 79,187,244,275,299
- I g i E:@ 7. 108 1v 6s 79,187,248,275, 299
¥ 7. 102 le 62 79,187,244,275,298

g 7.7 Tta2 1y 6+ 78,189,243,279, 200

D o M=) B 7. 136 1o 64 78,1894244,279,299
A ! 7. 118 1y 6+ 79,189,248,279,298
o~ 7. 12 ls 6, 79,189,244,279,298

= 7 130 1s 65 76,187,24R,275, 298
ot : - . 7. 174 1o B4 76418742444275, 298
a 7 156 1s 64 77,137,248,275, 298
=S 7. . 150 ls, 63 77.18974244,275,299

R 7. 190 Le 63 76,180,248,279,299

= ; 8 276

©135.00  j37.00  135.00  141.00 . 143.00  I45.00  147.00  1483.00  151.00 '153.00 A SOl
! ‘ 7. 150 ls 64 77,199,244,279,298
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SYSTEM NR COMPOSITION

(=]
(=)
N T ESi
_— LY 12
. AEALOELL. ) FW.2N/80 H20 BRAI ANCF.R_F MIX
ESaveoni e ' o ’ r X ’ ;/. 27 lse 7. 784187,244,274,293
| B SN \ RS WAV 3 ls 7+ 79,187.244,274, 205
- i - .s,:; ls 7, 78,187,248,274,29a
r ; . 9 s "7+ 79,187,248,274, 298
. 7. 37 74, 2o
H g ! 17 ; Lo 74 78,189,244,278, 294
| I 22 s 7, 79,1R9,244,27R,298
‘ : o7 ; 1y 7. 78,189,248,278, 29A
‘ HoE i 1170 Sl Ta 79,189,249, 278, 298
| : 1 § i - Q: ls 64 7B4187,244,274,298
T . 0a
e : e s 6., 79,187,244,274, 299
' ) I : Ls 64 78,187,248,274, 299
»+ 7 \‘ : : R r;: 1s 64 T92187424R3,274, 299 .
| e 4 A : ' 7 :. Ts 764137,244,274, 201
‘ » i B iEsEes Bl To. 7741874244, 274, 298
: ) ] 39 + T, TB,137,244,275,208
I “ \ S 1, 7. 79,137,244,275, 298
: i | : /At o !l. T+ 764187.249,278,292
. 1: o7 s 7y 77.137,288,274, 204
s “ls T, 78,187,24R,275, 208
] , T . 2 1, T 794, 137424R,275,208
? 133 1, &, 78,189,244,278, 208
\ | 09 1y 6. 79,189,24
' H Lo 1 4,278,299
E } 1ao L Z ;:.mo.zae.zm.z@ﬂ
\ ] 5 s, 6y 79,189,248,2
‘ : . , + 278, poA
as
| : 5 o 1y 74 76,109,244,278, 794
i L le 7. 77,199,244,278, 295
e 4;2 1y 7, 78,1%9,244,279, 294
L A s 15 s 74 79,189,244,279, 292
il : o s 74 764189,24R,273, 204
é : 57 1, 7, 77.189,248,278, 798
| : it Mg V asEsig s 1+ 7, 78,189,248,279, 298
il - : | 7 > s 74 79,189,248,279, 295
2 - : ‘ : ! - :Zi v 64 764187.,244,274, 208
i 1 ‘ Eusigy s 64 77:1874244,274,232
] ' l \ H 7. 125 1. 64 78 -
I pERnld L2 v 78.187,244,275, 298
4 . :
| ] : ‘ i i 1oz s 64 79,187,244,275, 298
i : 7 177 : :. _7,6.137.245.271;.203
; , ; 7o A5 te 6o 7.137,248,274, 290
' : . | Eanld 132 » 64 TRLIR7,248,275,294
- : A ] 7 7=a ls 6, 79,187,248,275, 294
‘ : 7 qz 1a 7, 756,187.244,275, 29¢
’ 7 : La 74 77,197,244,275, 295
e : 7 :1; Ly 74 764197,248,275, 208
i { i : : | _ Ze ,,i_‘;‘g_,_, 13 7, 77,187,24R,275,298
i ‘ 17 l'%'lf Lo 64 76,189,244,278, 203
\ Te - s 1+ 6, 77,1R9,244,278, 793
: 7 13 1. 6, 78,189,244,279, 293
. P, b l . .
' ' 4 1z L 64 79,189,244,279, 291
: 7 e + Bs 7A,189,248,278,298
- Teo 83 le 6. 77.199.248,270, 208
i : 7 1142 1y 6s 78,189,243, 279, 292
. T 1 7o 18 1. 6. 79.189,248,279, 294
5 i 42 :Z Lse 7, 76,139,244,279,79a
: A AT s 7s 77.189,244,279, 294
: t i N 1+ 7. 76,199,24R,279,2918
: :
7_._4“_“_“_7_2“__» Ve 7. 77.189,243,279,293
: i - 17e 11. fe 7T64187,244,275, 7953
- i Te.. 150, *'1_"’““‘6' 77.187,244,275, 298
: 7 1a0 . :. 76.187,248,275, 293
e ik i T e 186 1. 6, 77,187,243,275,293
%EIGHT 20.-00 f825.00 330.00 835.00 2y0n.aa dys. oa as . ;' ::4 L1 61 77ie, 00 570, 29;;‘
) o 0o 255. 00 2l lgg» ls 64 77,189,244,279,294
L le 65 76,189,248,279,298
. s B4 TT.189,248,279, 208
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SYSTEM NR . COMPOSITION

| RALA F MIX : B 129 1. 5, 782,137,248,274,298
3. 123 1, S 78.187,2864,274,298

ﬁ FOHONSNHN X ! Iﬁqh- EMD O -+ RS WA 8. 105 1o S 79,127,263,274,298

i y 8e 99 1, 5, 79,187,244,274,299

‘ ' TGURE VFi4 R 1+ S. 78,139,248,278,293

! =8 H : i t1s. 133 s 5. 78,189,244,278,298

: t ! e 115 1s 5. 7G,139,248,278,298

i : ; HAH 8. 109 s Se 79,199,244,278,298
TR 33 1. 7. 78,187,248,274,298

e, 27 0 1. 7. 78,187,244,274,299

- 8. 9 Lo 74 79:187,248,274,2983

! e, 3 1. 7. TOJ1R7.244,274,298

4 - ¢ =g, 177 1s Sy 76+187,248,274,298

! b di8 . 171 s 5s 764187,2444274,298

- IENEEAUBRE RSN NRNSENS RS u N NN 1 plreel [ Mgl T e 183 1's S, 77,187,249,274,298

h r r ﬁ:i ? T 8. 147 1s S 774187,244,274,298

- J ! 9% ‘ A H 8. a3 ls 7» 78,189,243,278, 208

gj,m_ ' . F‘ i ; 37 1, 7, 78,189,244,278,298

if T 19 1y 7, 79,189,248,273,298

B L 18 o  ERERREN 13 ls 74+ 79+:1894244,278,298

! I Pk T 8. 187 1o Se 764182,248,278,294

1 i —H@ e, 181 1y 5, 7£,189,244,278,298

" [ 41 A Hat e 163 © 1, S5, 77.187,248,278, 298

m.-v E nn ] T Se 157  1s Ss 77,189,244,278,298

1 N Y L1 Be 21 1, 7y 764187,243,274,298

\\ B 75 1 75 76.187+244,274,298

t ; AN I . 57 ls 7o 77+137,283,274,2993

J-H N \ f. 51 1y 74 77.187.244,274,298

: I N } a. 1 1s 7, 76.139,248.2793,298

f;‘_j_‘"_ ] ! A 8. A5 Cls 7s 76,189,244,278,279

i v N t 9. 67 1, 7, 77.189,249,278, 292

~{ ; 1 Ll } \ h L /. 61 1. 7. 77,189,244,278, 298

h = o \ ] f . 132 1s S, 78,137,248, 275,298

T — T 11 1 1 ] TIiit8. 126 1s S 78,197,244,275,2983

1 . \ \ \ B 108 s S 790,187,248,275,298

I { : M ) 1A 102 1s S 79,1874284,275,298

| \ { L . 8. 142 771, 5, 798,189,248,279,298

o~ ! A fiy 8 136 15 54 78.189,244,279,208

8. 118 1, 54 79,189,248,279, 299

- + t = L 1 ki ! 8. 112 1, S5y 79.,199,244,279,298

e i . L & ’ ) 1 8. 36 e 7, 78,187,248, 275, 208

4al] i f 2. 30 s 7. TR,187,244,275,298

S 3k +59 R 12 le 74 79.187,248,275,29%

' I + 8e & 1s 79 79.137,244,275,293

; 1 8. 180 le Ss 7A137,248,275,298

- B 174 1y 5 764137,244,275,298

i T EREE 8. 154 la Se 77.187,248,275,293

- $ é . 150 Le 54 77,137,244,275%,298

8. 46 1s 75 784139,248,279,293

A, 40 e Ty 7T8,189,244,279,293

) 8. 22 Is 73 79,139,2449,272,293

- a, 15 1e 7, 79,189,248,279,298

L 8e 190 1s 53 764189,24R,279,298

bend ) 3. 194 1+ 5s 7645129.284.279,298

- = B 156 1s 5, 77,189,248,279,298

] 2. 150 e, Ss 77,189,284,279,798

o - i 8. 34 Le 74 76+197,238,275, 298

¥ Be 78 1 7, TE,187,244,275,298

y Be 60 s 74 77,187,248,275,298

Mt LR 54 1. 7, 77,187,244,275, 298
- 5 3. 34 ls 7s 75,189,248,279, 7298
-] . o) s 2¢
$.23.00 2400 125.00  126.00  127.00  128.00  129.00  130.00  131.00  132.00 P A A e S0
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SYSTEM NP COMPOSIT INN

A / RAL A F M) Be 27 Te 7o 7TRWIR7,2644,274,29R

T T T 17 . 3 ls 74 79,187,244, 274,298

FEHHEM S -( ] SWNHRSY 8a 33 te 7. 7R,197,248,274,208

A 9 Is 7 79,187424%,274,294

8. 37 1s 72 78,189,244,27R8,290

r T : R 13 ls 74 7941894244,278,298

L] RS 43 s 7» 78,129,248,2718,293

- R 19 1s 7, 79,189,248, 278, 208

A b g L 75 le 74 7A4187,244,274,295

jERBRRRN N 148 51 1s 74 774187,244,274,295

T S. 0 - 1y Ts TALIRTL244,275, 298

b 1 a. 3 1, 7, 79,137,244,275,290

T- T 8. 21 Iy 7% 764,187,248,274,263

A 57 e 74 7741R7,248,274,295

1+ T T T e T T NRgREE . 36 Ly 7. 78,187,244,275,293

T T : L3 B 12 15 7, 79,187, 248,275, 298

NN T B as 1e 74 7A,199,244,278,298

"“"’, 4 O s R 61 1, Ty 775,189, 2484,27R, 208

14 ANNRE ECER A ‘ a0 1s 7. 79.183,244,279, 208

Li 708 RN T —J" 15 1s 74+ 79,189,244,279,298

VT ‘h i T4 b 91 le 7. 76,183,248,278,208

T \ 1] b 67 1y 7. 77.180,248,278,293

X 0 46 s 7. 73,189,243,279,298

4 22 1e 74 79,193,248,279, 248

\\ 14/ ] \ 123 Le S 73,1%7,244,274,29%

Y '§ L 1s S 79,197,244,274,298

7 — ,‘ 129 1+ 5y 78,187,248,274,298

7 |‘ ey \ 105 1s 5S4 794,1874243,274,298

t T 78 Ls 74 TA187,244,275, 298

sS4 1e Ty 77,187,244,275,298

| ﬁ X a4 1y 7, 75,187,248,275,298

| T T 50 1o 74 774187,248,275,29R

\ f Y 4118, 133 1e 5. 78,189,244,278,269

) » y 1 i 118 109 1y 5. 79,189,244,279,7295

v T 139 1s 5S4 78,129,248,278, 298

t \ T 115 s 5S4 79,189,24R,278,209

B ] no, a 8. 38 s 74 76,139,244,279,29¢

T ) T ‘64 Le 74 7741R9,244,279, 290

4 o 94 1y 74 76,189, 248,279,200

MENn i ; 70 e 74 77,189,248,279, 208

17 i 1Y B 8. 171 Ly 55 764187.244,274,298
) b1 \ \ + 8. 187 1s S, 77.18742464,274,20n

EREReE \ P T I T e, 124 ls Ss 78,137,244,275, 298
Y M T - R 102 ls 5, 79,187,244,275,208

] - y 8e 177 le Ss 7A41AR7,24R,274, 2073

TTT N R 153 le S 774,187,248,274,298

H n ], 132 ls S, 73,197,249,275,298

R I 41+ B 102 1y 5, 79,1R7,248,275, 298
BOCERE '~*'.,' 1R. 181 s S 76,189,244,278,29R
3 -t T T Ba 157 ls Se 77+187,244,278, 298
L N e 134 1s Ss 784189,244,279,298

? T T I RS Be 112 s 54 79,189,244,279,298
o 1] 8. 137 1y S 764109,248,279,208
DR JR R T - byodtdg 1 TR 163 Ls S, 77,1839,248,273,295
B s 3. ta? 1+ 5. 78,189,248,279,7208
— T - TTie.e . 118 s Ss 79,189,248,279,208

E NN -+ 1t AR 174 1s 5S4 7A,187,244,275,293
B 3 - NEBES I T e, 150 1y S 774187,244,275,2990
ot r § T 13. 180 1y &5y 76,137,248,275, 7200
BOCRE) L H-1- H - 18. 156 ls 5, T7,187,248,275,298
N o N r LT Tln. 184 s S+ 76,189,2464,279, P98,
o . - * Te 159 1y S, 77,189,244,279,298
«750. 00 755.00 760. 00 765.00 7ra.0aQ 775.0Q0 730.00 73s5.00 730.00 795.00 20k, 1920 1se Ss 764189,248,279,29¢-
WEIGHT = o 2, 165 le 54 77,189,248,279,2989



SYSTEM NR ' COMPOSITION

99T

y ' B PPL Y 1 N yi E M ¥ 9. 33 . 1. T TB.187,248,274,298

T T "9. - 27 Le T, T8B.18B7,244,274,298

#FS@I | ﬁd? 4 EMS L Y L+ BSHAA 9, e T 1. 7. 79.,187.248,274,298

1, T 79.187,248,274,298

1s 7. 78,189,248,278,298

1 1s T» 78,189,244,2784298

I b Ban 1y 7. 79,189,248,278, 298

] + 189,244,278, 298

; v187,248,274,298

 Te 76.137.244,274,298

7s 77,187,248,274, 200

1a Ts 77:187,244,274,298

i 1, 7. 76,189, 248,278, 258

s 7 764189,2464,5,278,298

T - . 1y 7+ 77.189,248,278,298

t | et o Ye 75 T7.1892,244,278,298

1 " T 1a 7» 7B+187,248,275,298

1 h 1o T2 783187,5284,275,298

A T EEERNRET i 1, 7. 79,187,248,275, 298

1o To 79,187,264,275,298

i Ty, 7RV 189,248,279 2908

- ! 1 1s 7» 78,189,244,279,298

1, 7, 79,189,248,279, 298

N { Ly 7s 79:189,244,279,293.

} 1s 7% 765187,248,275,298

K 76 41874244,275,298

i 7. 77.187,248,275, 298

:ﬁ’ N Le Ts 77,187,244,275,298

1y 7. 76+189,248,279,298

- | 1+ T+ 764189,244,279,208

70 L. 7. 77.189,248,279, 294"

1 84 1, 7, 77,1R89,244,279,298

N 7 ; 129 s 63 73,197,248,274,208

4 123 1s 64 TB1R74284,274,293

N 105 1. 6» 79+187,248,274,29R

A 99 1 T 18742448,274,298

i 4 139 1, 78,189,248,278,298

133 1s 64 78,189,284,278,298

KE 115, 1, 6. 79,189,248,278, 298

. { y 109 1y 63 79,189,2484,278,298

177 1. 6. 76,187,248, 274, 298

N 171 1s ' 64 76,187+246,274,293

! 153 77, T8, 77,187,248,274, 298

147 s 64 T7.187,244,274,298

t 187 1. 6, 76,139,248,278,298

L 181 1. 6, 76,189,264,278,293

163 s 64 774189,248,278,298

N e 157 1y 65 77,189,244,278,298

9. 132777771, B, 78,197,248, 275, 298

w X 9, 126 1, 6, 7B.187,244,275,298

| - - o, 1018 1s 65 79,187,248,275, 298

9. 102 Ly 6. 79,187,284,275,298

1 a9, 142 1s 6, 78,189,248,279,293

Ly ) 9. 136 e 64 79,189,244,279,298

| - 9. 118 1y 64 79,189,243,279,208

- T 9. 112 1s 6. 79,189,244,279,2098

-4 ﬂ 9. 180 1s 6+ 76,187,248,275,298

& 9. 174 Le 64 76+187,244,275,298

g 9. 156 1o, 6+ 77.187.248,275,298

fan ? i Qe 150 . 1y 6y TT+1874244,275, 298

I 1 9. 190 1y 64 76,189,248,279,298

o - 9. 184 1s 6+ 764189,244,279,298
(-4

0.0 Vélﬁl 124.00 126.00 128.00 130.00 132.00 134.00 136.00 1358.00 1400, 166 1s 6+ 77,189,24R3,279,298
L ME _ : 9. 180 L 6, 77,189,244,279,298



291

.00

14

SYSTEM NP

gg \[ M L{j R ?) Jg o MIY : 9.
s SSIONINOHBER S : FEEMS TN HESVT "
9.
S
L= |FIG] 3 9.
5 9.
BES gL~
; §§ 7
o T F)
™~ : nr EP
N 1171
: " It I
-
: { i
f ri
| ‘.
t .
T {
o J
11
{ fd
| ]
1
{
1
- ’ ll V!
T
0 i\
- 7] )|
_;L} [=) 1 \ \ —1—2'
.+_i... = ,.._.-q.
T i
e 9.
9.
Y "9
+H :: } —9
1
- L}
t
|
h!
L+ \
=R }
+ . {
- 1
S t
] 1T E. L)
i
i
® I
]l
w0745, 00 co 755.00 760."Q 765:00 770.00 775.00 730.00 735.00 790.0a

27
3

"33

. . . : R i . ; .
D e e e kb g e e e e b e e e e e et g e e ke e e e e e g B e b e e e [ b b s e d ke e b e e ek e e e b b e e e

COMPOSITION

T
T
7
T
T
T
7
T
6
6y
&
[
T

T

7
T
T
T

7B 187,244,274, 298
79,187 ,244,274, 298
78, 187,248,274, 298
T 18752484274, 258
78.189,244,278, 298
79,189, 244,278,298
78,189,248,278,298
79, 189,248,278, 298
784187 ,244,274, 203
79,187 +24845 274, 298
7841874248, 274, 263
7941874248, 274, 298
TH 4 1BT7 4 2444276,298
774187 +284,2746,298
78.1874244,275,298
79.187,244,275, 298
TH.1874249,274, 298
77+187,248,274, 298
784187, 248,275, 29R

79,187,248 4,275,298

78418%,2444 278,293
79+41890,2444278.29R8
7R.189,248,278, 298
79+183,248,278,202
T6+1R94244,273, 2798

77.189,244,273,298

78,189, 244,279, 298
79, 1R9,244,279,298
764189,248,278,298
77+189,248,278,298
TR, 189,248,279,2%8
79,189,243,279, 298
764187,2448,274,299
77,187,244,274,298
76,187,244, 275, 298
794127 ,244,275,20R
7641874248, 274, 298
77.187,248,274, 2498
7R .187.248,275,298
T, 127,2488,275,298
76 .187,2444275,299
77.187,244,275, 298
764 137,243,275, 298
775187, 248,275, 298
7631895 244,273,299
T7:189,244,278,29R
T78.189,244,279,295
79+:189,244,279,298
76.189,248,278,298
774189, 248,278, 298
784189, 243,279, 298
795189,248,279, 298
75,189, 244,279,293
T7:189,244,279,29R
Ths189,248,279,295

774189,248,279; 798

T6h+183742844275,429R8
T7.187,244,275,298
764187,248,275,298
T7+1874248,275,298
TH+189, 244,279, 297

77 :1R9,244,279. 298

76+189,2648,279, 298

774189,288,279, 298



89T

SYSTEM NR _ COMPOSITINN

PPLY. 1 ‘ yi HZ20 B F MIX 10, .

Yy nAY S s 5, 78,187,248, 274,29a
: Y ! 2 Tk 3 ! 10, _.ls 5. 78,137,284,274,798
i b Atk rae X ~ 10. s S. 79,187,248,274, 298
10. s 5+ 79.187,244,274,298
-+ - _ 1o. l1» S, 78.,189,248,278,298
5 FoH L1+ _ 5+ 78,189,244,278,29a
o INENN RN e S, 79,189,248,273,294
i A B  ls 5. 79,189,244,273,298
. M i s S5, 76,187,248,274,29%
4 . i _ls 5, 76,187,244,274, 298
-+ 1 = s 5, 77.187,248,274, 291
T ; e ls 5. 77.187,244,274, 200
T o s 7, 78,187,228,274, 298
b ?5 | ] _ls 7. 78,187,244,274,298
7] Hi - 5 ENEREEREEE AN R RN 9 Y. 7. 79.187.248.274, 208
I 2 ot .3 ts 74 79,187,244,274,298
TR 2] - 187 1. 5. 76,129.248,278, 293
: 43! T RaR fenany 3 .52 764139,244,278, 208
T 2 U 163 + 5. 774139,248,278, 294
i 4 + I Ttk 1S7 1, 5, 77,189,244,278, 298

Saa ! " ] I Ll 41 ls 7, 78,189,243,278,294 -
o i 4 37 1. 7. 78,189,244,278,208
; - | { 1o ls -7, 79,189,248,278, 298
: : ! I N f 106 13 1. 7. 79,189,244,278,293
- 1 (2hi 1, | 24 N 10. A1 1, 7. 76,187,248,274, 2091
1 ] it ’ NC H 10. 75 1y 7. 764187,244,274, 298
i ‘ N 10. 57 Ls 7+ 77.,187,248,274, 248
o NG 10. s1 s 7, 77,137, 244,274,298
11+ \ N i1 - 10. Q1 1, 7, 76,129,248,2713, 295
: S ' Ea N { ] 10. 85  1s 7., 764189,2484,273,29a
1 104 67 1y 7. 77,189,248,278, 298
{ I ! 10. A1 ls 7, 77.,189.244,278,298
T ; | \ 1 J10. 132 1, 5, 78,137,248,275, 293
i : i X 10. 126 1+ S. 78,187,244,275,293
—+ ; 4 10. 108 e S, 79.187,248,275,293
1Ie ; \ H i1 o of 1N : 10 102 1s 54 79,187,244,275,298
B - ! ] \ 1 " f T 10, a2 © 1. s, 7a,189,243.279, 204
ganar & A 3 BE - 10, 136 1+ S, 78.139,244,279, 204
. Y./ (35 oo, 1e v 5,°79,189,248,279,298
i i I - '10. 112 1, 5. 7°,189,244,279,208
H - 110. 180 s S, 76,187,268,275, 29n
) I ¥ g 4-10s 174 1, 5, 76,187,244,275,298
¥ io. " 1s5a ls S, 77.187,248,275,298
: 2 10. 150 ls 'S. 77,187,284,275,298
10. 36 Ly 7, 73.187,248,275,293
3 4 10. 30 le 7,°78,187,244,275,203
- H 1o. 12 1+ 7, 79,187,248,275, 295
- le 7+ 79,187,244,275, 2918
"1 5. 7R.189,248,270, pon
to. 184 1o 5. 764189,244,279,298
10. ~ 1A5 Iy S, 77,199,288,279, 202
B J10. 160 Ly S 774139,244,279,798
S - 10, a5 s 7. 73,179,248,279, 294
e nd 1 - 10. 40 s 74 78,199,244,279, 292
3l 10. 22 1, 7, 79,139,243,279,29%
- 10. 15 s 74 79.189,244,2709, 290
i “10. a4 1y 7, 756,187,248,275,704
g 10, _78 ls 74 764187,244,275,299
= ~10. €0 ls 7. 77.187,24R,275,293
10, 84 . s 7. 77.187,244,275, 248
3 10, 94 1, 7. 76,139,248,279, 293
) ; - 10, 88 ls 7, 76.189,244,279,298
@l13.00 \h}t{ﬂqf 115.00 . 116,00 117.00 118.00 119.00 120.00 1Z1.00 122.00 10, 70 Le 7. 77.189.24a. 270, son

10, 64 ls 7, 774139,244,279,208



69T

g ! SYSTEM NR COMPOSIT LON
. , 5 Y 1 /L H RAL ANCE E MIYX 10. 27 Le Ty 7S41R7,264,274,298
A ) T 10. 3 e 7y 79,187,244,274,293
= S0 110 1 nh: g =MD ~—1P‘H * 10. 33 1s Ty 78,187,248, 274, 298
10. a e 7. 79,187,248,274,293
10. 37 Ta: 74 TR,1R9,244,278,2908
T Fa - t 10 13 1y 7e 7Q,189,244,278,293
1o 43 1s 7+ 73,189,24R,273,299
- TTi10.. 10 1y Ts 79,189,247,278,299
- e 75 I's 7y 7H,187,2644,274,293
‘104 51 s 7. 7T+187,244,274,298
10, a0 1s 74 78B5187,244,275, 208
- t ‘10, A e 79 79:187,246,275,298
t i 10. 31 1e 74 764187,248,274, 298
10. 57 L TTs1B74248,274, 298
T i -t L - - A A B 10, 36 TR, 187,24R,275,298
1 IR N otz ] 10. 12 1s  Ts 79.187,24R,275, 294
: T 10. 85 Ts 74 764189,244,278,293
! f | 10, 61 1y 7, 77,187,284,278,7208
L N 10. 40 1e 75 79,189,244,279, 298
. — T N 10 16 1s 74 79,1R9,244,279,293
; ! R 4+ =10, 9t s 7+ 76,189,248,278,298
t f nt ‘10. 67 ls 7, 77,189,243,278,293
; 10, a6 1s 7+ 78,1R89,248,279,298
! \ - Z 10, 22 1s Ts T9.189,248,279,298
-4 i /A 10. 123 1e 5S¢ 79,187,244,274,293
L T 10. 99 1y S 7T9.187,244,274, 298
1T ' f \ f 10 129 1., 5. 78,187.249,274,298
it \ !, 10, 105 1s S, 79,187,248,274,298
- \ X 10. 78 1s 74 764187,244,275,20n
LT - / rH-10. 54 1s 74 77,187,264,275,278
:-‘_:‘ " 1 T ¢ 10. aa 1s 7e 76.187,248,275,298
4 o f 10. 60 1s 74+ 77,187,248,275,299
] f +10, 133 1s Ss 78,189,264,278,298
1 T RN x Hitro. 109 le 5, 79,189,244,278,294
5 - 10, 139 1s 5 77,139,248,278,293
' LT / fy 1-10. 115 1y 5, 79,189,248,278,298
* S \ 78R I5 T o0, an 1s 74 76.1R9,2644,279,298
‘1 ] ™10. Aa Ls 7y 77+189,264,279,298
! ’ |V v e MR ED 94 ts 7. 76,189,248,279,293
1 s | ; 110, 70 1. 7, 77,189,248,279,298
1 1 T T10. 171 12 Ss 764187,244,274,293
Hpdrd +10. 147 ls S, 77,187,244,274,298
] I I . 113 SEN1 P10, 126 ls Sy 78,187,2644,275,298
I 10. 1n2 1e Se 73,187,244,275,298
; 10. 177 15 S 764187,248,274,298
+ b | i "y 10, 153 Ls 53 77+187,248,274,298
i 10, 132 1o Se 79,137,248,275,208
K AAEEE 10. 108 1s S5, 79,127,248,275, 298
. T 10. 181 1s S 76,189,244,278,298
—gel ] T 10. 157 1s 54 77,189,244,278,298%
- 10. 136 s Se 784189,244,279, 298
R an B I 10 112 1y Se 79,183,244,279,298
B 10 127 fs 5. 76,189,248,278,29R
ol - 10. 163 s S 774,189,243,278,298
-1 T - 10. 142 1, S 78,199,2483,279,298
T 10, 118 e 54 79.189,248,279,294
S 10. 174 ls Ss 764187,244,275,298
1 ) T e, 159 Le Se 77+107,244,275,292
=l "10. 180 1s Se 76,137,248,275,268
rary LT +1 A1 04 156 1+ Se 77.187,248,275,208
I i 10, 184 1+ S 7A4189,248,279,298
& 10 _ 160 1+ S, 77,189,2484,279,298
:2705_0“ 71 {¢] 715.00 720.00 725.00 730.00 735.00 740.00 74s.00 750.00 10. 1992 1, S, 76,183,248,279, 298
HEI%HT 10. 186 1y S. 77.189,243,279,298



0L1

a
T Y. 12 MAN
T BE W / H
SO BA F EMN
sy :
1 M o MIX . STEM NR_ COMPOSITI
i DHEM N1E He 129 1. 5.7 a5
EMS T . T8, 7a.187.245,274, 298
F SN 1. 123 1. 5, 7R‘1 7+248,274,298
11,7 7108 dr 8. TR 87.244,274,299
L 1. 99 1 v 79,1R7,24R8,274,298
SURE y181 L. Tiae R 79.187,244,274, 298
‘ q1t. 133 1. 5. 75.189,243,270,298
1115 ;"‘*’"—?” 784183,244,278,298
H e S 79lino 20 276, 20n
: R = 1. 3+ 79:189,244,273, 295
: ] e . 5+ 76,187,248,274, 298
, 1 BN Eaa : 1t. :1 764187, 244,274,293
j PR i 64 SRRaEREL I 11, » 77.187,248,274,208
g 1 % [ BN N AR NN T — galill ~~;»7'.‘87'2,"4-27a.2gg
= L . | m—-‘—qi h ’ e I 7. 72'187'?48'274’29}3\
<) : : e pyiananes ) JHSa b SISt
X 1 i 3 r S I N 11. 7. 79,187,248, 274, 20;
] saassests| ESRERtsss  saaRELALY _7v 79un7 20 27a 200
+ 1 + . 8 2 L8 9 28
3 } 1f ; hel i Zalill. | 2' ;6’18"-248.276.20«3
g] : | lg“ . = -+ T”#“l- -“—"""”[‘"g;‘»;’if 89492444278, 298
3 + < ' 4 ' 11, » 774189,243,278,208
3 C , s, 77 ;
L L u #+1 tie. S + 189,244,278, 298
N o 11. 7, 78.189,248,278,2
N 1 o - 7, 78 2 27H, 298
\ . 11, - P 189,244,272, 293
N - 11. 7' 794189,249,278,298
i { . § \ 1. e ‘77'?""'15‘9»’2—“9.'?.7. CE!
; { \ ; 11. 75 1. 7. 7;'157v26‘3.27 593
e . J11. 577 1, T2l 9 2 187,244,274, 298
\ 11 s Ts 77,187, 24 e
: \ \ . 51 1 1 248,274,298
I N T, T 9y T s T 77,187,224 i
X - = nhe 91 te 7, +244,274,298
N i 11. 85 ) » 764189,248,278,298
| i N\ f 1. 87 ‘
N A
HY f N { 11. 61 1s 7 ;77';89'?48'27 Sa
N 1 11 13 et 0 »189,244,27 o8
iz \ N it 2 TUIT sy 7ai197.048. p7en 08
t AN B 11. 126 1s 5, 78 » 248,275,298
P P HAN f 3 :1- 08”1, 5, 76':::’,-244.275.298
e 10 ' . v 2417 an
I ] i 2 1. 5. 79.187.2 + 2754298
y ] 1 . 142 T ET YA RS 2244,275,298
1 | i ] 11. 135 1. 5 7;3"139'243'276:2“69—
_ S,
{ | ! FLIT0re il sl Teiisesoasiareraen
: i : THO R Tl s, 7%-159.244.279.295
4 1. 174 1, 5 7%'187'243'275-298
] 11. 158 7T '—-A,‘,‘7.',.‘.57,'?_",“_)?75.298
i 11. 150 1. 5. +187,248,275,299
o 1107 38 T, 7. 7.7.187,244,275, 298
- ’ 5 > )
i, 30 A 73,187,248.275, 293
11, P A 73.187
12 10 7, 794 $244,275,298
11. 6 1. 7. 79'187'2“3.275.2%
y T T80 T B e 155" oar ova: oo
n 11. 184 S FRLT89 245,579, 298
2 11. 188 1, 5,7 s 279, 298
11, 166 P -5~f~ 632187,244,279,298
; : >
1. 160 1. 5. ;;'189’2"5'279-293
: 11, a6 1, 7’-—-7P'm°'2“"~279-293
; 11. a0 1. 7. 7&;"39-248,279.?%
11. 22 o7, 18942445279, 208
2 11. 16 1 7 7?"89'2“3'27‘?.955
B 1. 84 1: 7‘ '79"189"2-4"?-2?9-2én
©10 ; 11. 79 1 » 76.187.248,27%,294
10.50 1 1. 0 T 1" 72 762187,244,275.2
aLuM 11.50  112.50 L1 1y T 187, aan . aven son
E ] L 54 L 7e 77107 e e aon
- 94 T8 T72 187424
116.50 11. a8 o 764185,248,279, 208
. ___88 270, 295
11. 70 TN T 75,189,244,270
11 . Te 7751H9,2 RE LN
2 54 1l 7. 77 »248,279,298
s T 218922444279, 298



TLT

=]
3 , o
3 N SYSTEM NP COMPOSIT ION
: i A I 4 X 1% MAN W / 1| BALANCFE E MIX 11. 37 e 74 7B,187,234,274, 298
f : ST REIN F 1 NaL ShEMSTIT B *ﬁ 1. 3 te 7, 79.187,244,274,29R
' b e 1te 33 1s: 75 73.187,+243,274,298
1le 9 _ 1+ . Ts 79,187,243,274,298
11 37 1s 7 78,189,244,278,295
FIGURE V28 _ i i 1l1e 13 1s _Ts 794189,244,278,298
] 1 o 11, 43 1, 7, 79,189,248,279,293
nag : L S +.795189,249,273, 294
| o IsEnm muauu 75 764 187,264,274, 293
i BE R ! 1le ____S1_. . ls T» 77,187,244,274,298
; X ; — , 1. 30 1s 74 78,187,264,275,298
; ; o Tite . 6. le_ Ts 79+187+244,275,294
136 ah t 11. Al 1s 7. 764187,248,274,298
T 0 i nAEN e e e 87 1, Te 775187.248,274,294
1 A - 11. 36 1s 7+ TA41R7,248,275,2983
- §> v R Lle 12 _ 1. _Ts 79,187,248,275,298
— ‘ 34 A 1. as 1+ 7. 764+189,244,278,298
i1 1 14 A X \% ii, ;ﬂ; ] Lle Bl le Ty 77+189,244,278,298
g f Ve e 7 784189.244,279,299 .
\ o8 - h Pt 79,189,244,279,298
4 \ D ' S 764189,24R,278, 298
) ; : : | ! : | 11, 67 1s _Te 77,189,248,278,293
\ E \ I - 1. a6 ls 7, 73,189,243,279,294
1 v, / 1. 22 1s. Te 794189,248,279,298
\ i1 t v 3 11e  .123 1o S 78,187,284,274,298
f 11e 99 1, 5. 79.187,244,274,298
; L y 11. 129 1s S, 78,187,248,276,294
1 ] Ly 11. 105 s Se 79,187,24R,274,293
' 4 11, 73 1e 74 754187,246,275,298
1 \ 11, 54 1o 74 774187,242,275,298
! vi 11, 84 s 72 7H+187,248,275,298
HH . Hite 60 1, 7. 77.187.243,275,291
y \ H i H s e 133 le 5, 73,189,244,278,298
i y > t+{11. 109 1s 5. 79.189,244,273,294
f \ n o +- tre{t e 139 1s S 78,189,243,278,29A
. e 1le 115 1, 5. 79,189,243,272,293
%7 {11, as 1o 7. 76,189,244,279,298
; 35 FH e A T T H1t.. 64 Ly 7e T74189,284,279,29A
23 T 11. aa 1e 7. 764119,248,279,298
P T Tiite 70 s 7+ 774189,248,279,298
\fe: 1;5 e 171 1e Se 76.187,248,274,298
R Jii.  1a7 le So 77+1B7,244,274, 294
A H 14 : 11. 126 le S 7R4187,244,275,298
S i 11e 102 1, 5Sa 79,187,244,275,298
& ? 4 E] 7e. 1Thh1e. 177 e Se 76+187,248,274,293
¥ 11, 153 1s S 77,187,288,274,293
11, 132 s S. 78,187,248,275,298
11. 108 1s 5, 79.187+248,275,294
i 11. 181 1e S. 76,189,244,278,298
FH T 11 157 1, S, 77,189,2484,278,298
11, 136 1s 5, 78,189,244,279,298
11, 112 1+ S 79,189,244,279,293
11. 187 1+ 5. 76.189,248,278,298
: Tri. 163 s 5o 77,189,243,278,298
% H 11. 182 s S, 78,189,243,279,298
11e 118 __  1s 5y 79,189,248,279,293
1. 174 1. 5. 76.187,284,275,298
11. __ 150 ls 5. 77,187,244,275,298
. e so s Sy 764187,248,27%,798
1. 156 1+ 5. 77.187,243,275,298
1. 184 ls S» 764189,244,279,298
0.00 95 %u 700.00 705.00 710.00  715.00 720.00 725.00  730.00  735.pg  lle....180 1. 5, 77.1R9,244,279,293
EIGHT : : 11, 190 1. S, 76,189,248,279,298

11. 166 1s S5 77,189,248,279,291



7941894284, 278,

76.187,248,274,

SYSTEM NR COMPOSITION
4y DA - 4 Y. 12 MA RE W / H BA E. F MIX 12. 129 Ty, 5, 7a,187.2a8,274, 298
ﬂ : ] 12, 123 1+ 5. 78.187.244,274,298
liaast "'uﬁm 2 K16 D :dl‘ % :-H bt * JEH’ M ﬁ 12,7105 1, 5, 79.187.248,274,278
12. 1y 5. 79,187,244,274,298
12, 1. 5, 78,189,248,278, 298
=P 12, 1s 5, 78,1A89,2
124 1. 75,759,189,
1
1
l.

764 187+284,274,298

77.187,248,274, 293

S 774+1874244,274,298

oLT

Lt ! 7. 78,187, 248,274, 298

Emar - -1t - I=f4- Bl 7s 78.187,244,274,299

N ﬁ’ ] ks ] 1 fi—H ] 7. 79,187,243,274,298

5 X 1 o _Ts 79.187,244,274,293

19 I} | N S4 76+189,248,278,298

AR H? - : i S 764189,284,278,290

i i~ 3, Ss 77+189,248,278,7908

- G ; aEais Ss 774189,264,278,298

pe | 2 1 7. 78,189,248,278,293

1 ~ - b 12 i 1f 7. 78,189,244,278,298

i/ 4 N i 7. 794189,248,278, 298

3 N t 7+ 79.189,244,278,299

N i 7 76.187.248,274,2983

v N A ! 764187 42444,274,298

X3 \ 77.1874,248,274, 298

\ | N \ Te 774187,244,274, 298

{ % I \ "7, 76.189,248,278,298

X X Te T64189,244,278,293

1 \ Te 77+,189,248,278, 298

\ ] \ da  7s T74189,244,278, 298

A\ f \F4 -51'2. o > Se 7R,187,26R,275, 298

\ 1 112, 126 1y S, 7T8,187,2646,275,798

! 2 12, 108 1y 5, 79,187,243,275, 298

N\ 17 12, 102 ls S+ 79,1874+244,275, 208

M ‘ﬂ—t 3 12 iaz 1. 6. 758,169,248,279,208"

e 7 . a7 124 136 14 S 7H,189,244,279,298

m - f 12. 1ts 15 75, 79,189,248,279, 708

) { n3 L 12. 112 . 1, S, 79,189,244,279,298

i ! ity « 2. 1R0 1, 75, 76,187,248,275,298

] B AR 12, 174 1+ S5, 76,187,244,275,2098

& o2 ? 186 "1, 8y TF7.147,348,275, 208
e 7 57 ] . 1, 5. 77.187.244,275.298
AY3 1,77, 78,187,248,275,298

g 12. 30 Ls 70 78,187,264,27%,2938

- 1 20T, 79187, 248,275,298

g‘l ta 74 79.187,244,2 208
i 1s S5 76,189,248,279, 299
1. 5, 764189,264,279,2a8

s 5, 77,189,248,279,298

1« 5, 77,189,244,279,298

4 [ . "1, 7. 78,189,248,279, 298
wd 125 40 ts 7+ 78,189,244,279,293
12, 22 1y 7, 79,189,248,279,298

12. 1 _ T 79,189,244,279,20a8

12, 84 1e 7. 76,187,248,275,298

12¢ T8 __ Ls T4 764187,244,275,298

I 12 60 ls 7, 77.187,248,275,298
$ 12, 54 Ve T4 77,187,244,275,298
B 12, 94 ls 74 764189,248,279,298
[ 12, 38 ls 73 764189+244,279,298
w]04. SO ULSUUME 106.80 107.80 10d.50 108,50 110.50 111.50 112.50 113,50 12, 70 1e "7y 77.189.248,279, 203

12e 64 19  Te 773189,244,279,298



ELT

g SYSTEM o ISTTTON
. - - 12. 27 « 78,187,246,374, 298
14 I 4 ppz_\'[ {2 ‘“w, ’// LANC G o) < 12. 3 1s 79 79,187,244,274,299
SAIBSNTI6E U REN Y] L1 r N *IN { ! ¢ ST0] 12. 33 ls 74 79,187,248,274,298
12e . 9 _ s Te T9,1R7,24R,274,298
12, 37 1y 7. 73,189,244,278,293
120 13 1. 12244, 278,292
a - 12. a3 1 s 189, 248,274, 2958
= TEURE W } 12, 19 Lo 75 794189,248,278, 799
; + 12, 75 Le 74 764187+246,274,298
! N ! 12, Sl s Te TT5187,244,276,298
et - 12. 30 15 7+ 78,187,244,275,293
i H 12e 62 le 74 79.1874248,275,298
3 A ' o112, 1s 7+ 76.187,248,274,2958
&0 % e BT 12 7oLy 7 77.187.248,274,7298
MENEY-= 1 ¥ _ ] N £1‘%»FF : i 12, 1y 7+ 78B4187,248,275, 298
+ 4 f 1?7, Ly 74 79.187,248,275,298
A i H ; 12, e 5o 78,187,284,274,298
3 K i S ! : 12, s Se 79,187,244,274, 204
> N -+ 4 3 1 H . ] : 12, ts 5. 78,187,248.274,2098
EEANES . AT 4 amupPN el 55 79,187.248,274, 208
o b, A £ | ; 12. 1. 7, 76,189,244,278, 298
\ 1 7 12. o .)e 7y 77.189,244,278,294
N 4 ; ; } 12. e 7. 78.189,244,279,298
h \ e 1. 1o T 794189,2644279,29%
3 \ a 12, s 7, 76,189,248,278, 208
y v 12, 67 s Ts 77.189,248,278, 29
12, 46 e 7. 78,189,248,279, 208
f 12, 22 1., 74 .79.189,248,279,298
\ 12, 133 ls S 78,189,244,278,298
12, 109 ls Se 779,189,244,278,298
] % 12. 139 1 S, 78.189,248,278,298
\‘ 12, 115 s S5e 79,189,248,278, 298
11112, 78 le 74 76,187,244,275,298
\ Hoj12. sS4 s Ty 77.187,244,275, 298"

A 12, aa le 7, 76.137,248,27
T \ e, 60 le, 74 774187,248,275,298
2 \ 10 A 12. 171 le S 76,187+284,274,299
11 12e 147 14 S, 77.187:244,274,295
- 7 \ T2, 126 s By 7B,187,244,275, 298
\ 104 12« 102 1, S, 79,187,244,275,298
=+ o 3 N 7 12. 177 1+ 5, 76,187,248,274, 299
y: 7/ 12. 153 1s S+ T77,187,248,274,298
] \ A 7 12, 132 1, 5. 73,187,248,275,208
P 12ev 108 1y 5. 79,187,248,275,798
X 12, a3 1sa 7. 76.,1R9,244,279,298
P = [T12e . .64 __1s 7, 77,189,244,279,29%
7t 12, 94 1. 74 76,189,248,279,294
5 12, 70 Ly 74 77,189,248,279,298
> 1s 5. 76.189,244,273, 208
- - J7e189,244,278,298
a » 5¢ 78,189,244,279,298
A 2 12 1, 5. 79,189,244,279,294
= 12, 137 1+ Ss 76+189,247,278, 293
NG 12, 163 s 5. 77.189,248,273,298
192 17, 142 l1s S 78,189,248,279, 248
114G 12. 118 . le S» 79.189,248,279,208
12. 174 e S5, 76.187,244,275,298
: MTifi2e. 150 Ls 54 77,187.244,275, 208
ud 12, Se 764187,248,275,298
T 12. S 77.187,24R,275, 298
- > " S 76,189,244,279, 298
in - 77189.244,279, 298
w8 . 00 70,00 675.00 630.00 635.00 "690.00 £95.00 700.00 70S.00 7 764189,248,279,293

WEIGHT

710.00

5+ 77.189,248,279,298
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s 15, 73,187 4244,274, 29R

v 15 7R.187,244,274,298

s 15s 783,187,238,274, 2983

15, 79,187,23%,274,233

v 154 73,189,244,278, 299

v 15, 77.189,244,278, 793

e e e e
-

v 159 73,189,233,278, 298
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155 79,199,233,278, 293

v 15, 78,187,244, 230, 204 -
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« 15, 78,189,244, 234, 208

v 13, 7841874238,274, 268

Vi1

15 774139,244,234, 298

v 13, 79,187,238,274,298

s 15 78,189,232,284, 298

- ot .
- :

+. 15+ 79,189,238,284, 298

'

» 13, 73,189,244,278, 298

s 13, 73,189,244,273, 298

v 13, 7R,180,23R,278, 298

+ 13, 72,182,233, 278, 298

» 13, 78,137,244, 280, 298

s 13, 79,1874244,280, 298

13, 73,187,233,280, 298

L

N
~
It
|
L

v, 13, 79.187,238,230, P98

s 13, 78,189,2484,234, 298

» 135 79,189,244, 284, 298

s 13, 72,189,23%,234, 2983
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v 13 79:187+244,730,2398

s 15, TR, 187,238,274, 299

e

2. 13, 78,189,238,

SLT

78+1834244,284,2913

T 79,1874238, 274, 708

794189,239, 234, 297

7Q,197424484274, 238

794+189,244,284,290

78,139,238, 2793, 298

s 15e 784.182,244,278, 298

s 15, 79:182,238,278, 298

v 15, 79.189,244,273, 298

s 15 784187,2384280,298

v 15, 73,187,244,280,298

v 15 794187 4233,290,298

1 154 79.187,244,2980,298
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» 15, 78,109,244,234,29A

v 15, 79,139,238,284, 298
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S e I o 15 ' SYSTEM NR COMPOSITION A
- ias i I MY 108 Se 78,137,230,274,298
T M : 26 102 Ly 5. 78.187,244,274, 298
. i 26 156 5, 79,187,238,274, 298
I TR 26 _ 150 __ls 5, 7TO.187,244,274,298
8 26, 118 1s 5. 78,189,2393,278,298
= ¥ T 7 266 . 112 1, 5, 78,179,244,270,208
- 'K 26. 166 s S. 79,189,23R,278,299
Jima ki o 264 _ 160 1la. S» 79,199,244,278,208
1l 26 105 1, S, 73,187,238,280, 299
1 i 1 U {Tti26. _ 9a 1+ 5. 7R,187,244,280,299
[ t _—_& ' 26. 153 s S. 79,187,238,280,298
1 -1 - 206. 147 1e S4 79,187,244,280, 298
{ N : i 2R 12 1o 7. 7R,187,238,278,298
I ] 26 B X 7. 785187,244,274,298
26, 60 s T 79,187,23R,274, 298
P 3 2Fe 54 _be Ts 79,18742844274,298
| t : 26. 115 1s 5, 78,189,238,284, 298
551 LT f I 26. 109 1y 5, 78,183,244,284, 298
o % I M T 26, 163 ls Se 73,189,238,284, 298
1 b + 4 26. 157 ls Ss 79,189,244,284,299
,l ! 22 1y 79 78+189,4238,278,298
1 16 1o, 7, 78,189,244,278,298
+H - f | 70 1s 7. 79+189,238,278,298
= - - IH — BA L Ts 79.189,244,278,298
o N NN ! i a s 7, 7R,187,238,280,298
& i i : 3.1 7 7R.1P7.244,280,299
| Bl ] ! I 57 i 7+ 79,187,238,280, 293
: LB 1 le T 7941874244, 280,298
- - 19 t» 7. 78,189,238,284, 298
A £ I3 0 le 7s TR.1IR9,2848,284,298
T RANNEN NN i) w7 1y 7. 79,189,238,284,298
| W | o1 Vs 7 792189+244,284,298
| S |
H-HH -
Ja) )

6.50 27 T'J 127.50 128.00 128.50 129.00 125.50 130.00 130.50 131.00 131.50
alume
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\ - fo e e 26 6 1. 7. 784 447,574, 294
it P 264 Sa 1, 7, 79,187.244,274,298
B | ! ! 8 B 26 12 1, 7. 78,187,238,274,298
E oo é i I 26e__ 80 1. . 7. 79.187,238,274,208
= : . L S EREOEES 26 15 1, 7. 78,189,244,278,298
" g paEEL & \ Co 26. . 54 ls 7+ 79,189 78,298
- \ : -t - 26, 22 1s -7, 78,189,238,278, 293
: i LL ; “, 26, 79 Ls 73 79:189,238,278, 293
! S 26. 102 s 55 78,187,244,274, 298
B7/,0] : 260 150 ls S, 79,187,244,274,298
< - r 2 26. 108 Le Ss 78,187,238,274,298
26e 1586 1y S T941875238,274,293
y f 26. 3 1. 7. 78.187,244,280,293
\ 26, s1 Le "7 79,18742446,289,208
26. 9 1s 7., 78+187,238,230, 293
\ f 26. 57 1o T 79,1387,238,280,202
7 26 112 1. 5. 78,189,244,278, 299
7 fict 3 26. 160 1l . 792189.244,278, 293
/ I TT1]26 118 1. Se 78,189,238,278,298
26. 166 1, 5, 79.199,238,278, 293
25. 13 1s 7, 78,189,244,284,298
b & HF 26 61 1. 7y 79:189,244,234,298
i - 26. 19 1+ 7. 78,189,238,284,298
If 26 67 1y 75 79+189,238,284,298
i \ 26, ) 1s Sy 78,187,244, 280,298
H \ 120e. 147 1s Ss 79,187,244,280,298
I 26, . 105 1. S, 78,187,238,280, 294
X - \ 26. 153 | 1+ "5+ 79,187.238,280
* ; 26, 109 1+ Sy 78,189,244,284,298
}} 26, 157 B 79+189,244,284, 293
T 26. 115 1. S, 78,189,238,284, 298
26, 163 1. _Se 79,189,238, 284,208
) 4 g ) ’
7
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S
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;71_50 72.50 73.50 T4.S0 75.50 76.50 77.50 73.50 79.50 benig B1.50
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. ) fi; ] ;;é 1 ! 27. 108" 71V 5, 73,187,233,274,293
=+ 1 27. 102 4, 5. 784187,244,274,298
I N BEEY | B 27. 156 1, 5. 79,187,238,274,298
: Be 4 E 27. 150 1s So 79,1R7,284,2744298
B {1 R t - 37,7118 1y 5y 7871829,238,278,29%
H H 27. 112 1, 78.189,244,27R, 298
27. 166 1, 79,189,238, 278, 298
f 27. 160 1, 79,183.284,278, 293
I 274 105 1+ 5. 78,18%,238,280,298
27. 99 1y G 78B.187,2464,280,298
] 1 ' 2%.77T183 771, 8. 79,187,238,280,268
27. 147 1, 5. 79,187,244,280,298
E : faan 27 YR, T 7. 78,187,238,274, 398
f 27. 6 1e 79 T8,187,2444274, 298
= ! 27. 60 1, T3 79,187,238,274,208
27 54 1s 73 79.,1875244,274,293
f 27, 7015 77 iV BT 78,180,238, 584,293
27, 109 Is S 78.189,244,284,298
2777718377 1, 75, 79,189,23R,2%4,298
a f p 57111 27. 157 1y B 79,189,244,284,298
27. 22 1+ 7s 78:189,238,278,298
27 16 __1s _7s 79.189,244,278,298
f { 27. 70 1y, 7, 79,189,238,278, 298
&5 L P 27 X 1s 74 7941894244,
N ‘ 27. 3 1+ 7 784,187,238,
7 1 2Te 3 ts T. 78,187, 2809 29
27. 57 1s 75 79+187,238,280,29%
| 27« .81 . 1s T 795187.284,280,293
: 27. - 19 1s 7. 78,189,238,284,298
27e. 13 ls__ T4 78B,189,264,234,298
ey N YE T 27. 67 1+ 7+ 79,189,238, 284,298
Ea 276 .61 le_  Ts 79,189,248, 2%4,298
b}
111}
B ) £ o
n
a8
éi ]
@] 125.00 129.50 130.00 ° 130.50 131.00 131.50 132.00° 132.50 133.00
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AR ET- N ST T T T T o ‘ R AR RS R . Na COMPOSITION _
i 4 ; 1 1o ) Iy 74 7B41R7,244,274,298
s f ! ; ) 54 le 7+ 79,187,244,274,298
- \ ' 4 i : 12 1. 7+ 7R,187,23R,274, 298
RRERE H-— - \ BE R -+ \‘ ”" = :i et ; L 60 1e Ts 794187223842 298
= e i 5 : N 16 Is 74 78.189,244,278,298
\ : 1 X 1 i 64 1e Ty 79.189,244,278,292
¥ ; ; ; 22 1s 7. 78,189,238,278,298
i 70 1. 7s 79,199,238,278,298
Tt : ; 102 1o S 7TB.187,284,274,298
; ; H 3 1. 187,244,280, 298
! t i > 1, ’ W187,244,274, 298
a i AU ; f pt/ 27, 108 1, S, 78.,187,238.274,298
L ‘ 27. 51 1s 73 79+187,244,280,23%3
\ Al 27, i 1,  7e 78Bs1R7,238,280,298
r y 27. 156 1e 5o 79,137,238,274,298
- ‘ 27« 87 1s 7, 79.187,238,280,293
i f vi 27. 112 T+ 5. 78,189,244,273, 298
T i H27e 13 1. 7. 78,189,2¢4,284,208
4 N\ f 27, 160 1o 5 79,189,244,278,298
B 78+189,238,278, 298
g 4 \ 79,189,244, 284,224
= I B > ] 79,139,238,284,2948
A n7e ~ . 'y 27. 166 1s 54 79,189,238,278, 298
i1 1del i i vl - 27. 67 1s T» 79,189,238,284,298
! a 27. 99 1. 5. 78,187,244,280,298
I R J92187,244,280,298
t Sigq. 1] PO 27. 105 1+ 5, 784187,233,280,298
T T 27, 153 1» S» 79,187,233,280,29R
27, 109 1s S, 78,189,244,284,238
\ 27, 157 1s S+ 79:189,244,284,298
27, 115 1s 54 78,1A9,238,284,298
27¢ 99,2138,288,293
. : : |
gi-14L7
e 1
£, 2.
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AT 3
14 8}
©70.50 71.50 72.50 73.50 74.50 75.50 76.50 77.50 73.50 X’I?hs_q 80.S0.
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AnRRmEn ImEER SYSTEM_N® COMPOSITION . _ .
. i b 28. 108 - 1, 5, 78,187,238,274,298
7 N Ty T 28, 102 le Sy 78,187+244,2745293
- = : 28. 156 1, S 79:187+238.274,293
I A : 28, 150 1, S 79,187,244,274,298
- 28. 118 © 1, Si.784189,238,278,2983
28. 112 1, 5. 78.189,244,278,29%
, I f 128, 166 1e 5, 795189,238,273,293
28. 160 15 S 79,189,244,278,298
T 28. 105 1s Ss 78,187,238,2R80,298
1 - } 28 99 1ls 5. 78.187+248,280,298
28. 153 1s 5 79,187.238,280,298
: 284 147 1 v, 7931874244,2R0,298
fiL 2T f L 28. 12 s 78,5187,238,274,298
/4 1 284 6 le 74 7841875246,274,298
28. 60 1y 7« 79,187,238,274,298
{ f 28, s4 Lo 79 795187,244,274,298
T11]28. 115 1s Ss 78+189,238,2R4, 298
t 1 28. 109 1s 5 784139,244,288,298
{ | 28. 163 1+ Ss 79,189,238,284,298
14 y y 28. 157 1s S+ 79,189,244,284,293
P 28. 22 1. 74 78,189,238,278,298
] 1 H-- 28, 16 1, "7, 78,189,244,278, 298
I 28. 70 1s 7s 79,189,238,278,293
1% y?y 7 28, 64 le 74 79:189,284,278,298
b= 1 ] ET 9 Le Te 784+1874238,280,298
S fi 28, 3 1se 79-78,187,244,280,298
E | 1 28. 57 1s 74 79+187.238,250,298
= = n =, 284 ‘51 1s 79 7941874+284,280,298
1 28, 19 e 7+ 78,189,238,284,298
] 280 13 1l Te TB.189,244,2848,298
L 28. 67 1s 7. 79,189,238,234,2953
1 = 28, &1 1, 7, 79,180,244,284,208
r=.
: [ 7 E
&
L
5 ;
& ]
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010, 00

74 78,187,244,274, 208
7y 79,187,244,274,298
7y 78+187,238,274,298
73 794+1874238,274,298
Te 784189,244,278,298
73 _794189,244,278,298

T2 794189,238,278

T7s 7T841894233,278.298

Se 7R.187,244,274,299
794187,244, 274, 298
S, 78.187,238,274,298

.5 72,187,23R8,274,208

Se 78,1R9,244,278,295
55 .79.133,244,278,204

Ss 784189,238,278,298
.5 79,189,238,273, 293
7+ 78,187,244,280, 298
7s 79."1875244,280, 298
7+ 7B.1R7,238,230,293
7+ 794187+238,290,208
7+ 78+139,244,284,298
7+.79,189,244,234, 203
7. 78.189,238,234,298
7s 79,189,238, 234, 293

WEIGHT

Se 7TR.187,244,230, 208
» 187,244,280, 298

v 187,238,280, 298
79,187, 238,280,298
+ 73,189.,244,234,298
54_79,189,244,234,298
Ss 784189,238,234,299
S 79.199,238,284,298
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i ! ! 157 '8, 79,139,238,278,
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' - 1, 5. 7R,187,238,280.
P i 7 1. S, 78,187,244,280,
Ts S 79,187,238,280,
- i (1s Ss 79.187,244,280,2
» 1y 7, 78.187,238,274, 298
oL A ; Y ls 7o 78.187,244,274
' s 29. &0 Ts 7+ 79,187, 238,274,
P 29. s4 15, 7+ 79.187,244,274,298
257 118777 i, T8 78,189,238,284,297
29, 109 1s S 78,189,244,284,29%
' 290,77 163 1y 5, 79.189,233,234,298
¢ H 29, 157 ls Ss 79,189,244,284,203
4 ¥ 29, 22 1» 7s 78:189,239,273, 298
b ol 29, 16 Lo 7¢.-734183,244,278, 298
2a, 70 1s 74 79.189,238,278,298
894244,272
{ 7 [T
7
Fi Ly 7+ T94187,244,2804298
' 1, . 78,189,233, 294, 298
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1+ 7. 79.189,278,284, 208
) ] . L. Te 7941894234,284,238
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V
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A \ N ; : 3125, 5 1y 74 78,187, 244,274, 295
B L IREREN ! . ! e J29. 54 s 7+ 79,187,244,274,29%
3 \ T T T P 112 9. 12 1+ 7, 78,187,
. - 29, 60 1y 7, 79.187, 4
\ [ F I HESI ! 29. 15 e 74 78.189,244,278, 29¢
[ ! 29 B4 le 7. 79,189,244,278,298
: ; —+H29. 22 ls 7. 78,139,238,278,298
\ i ! 20 70 1, 79,139,238,278, 293
- ! o e 290 102 1, 78.187,244,274, 299
1, X + 29. ) 79, 187,244,274,293
] 29. TR 1874238, 2744298
i 1294 156 1, 5. 79:187,238,274,298
Nz 3 A 2 29, 112 - 1. S, 78.199,244,278, 298
29 180 1y B 79,189,244,278,208
\ 29, 118 T, s, 7R,19,2358, 374, 208
f 29. 166 1, S5, 79,189,238,278,298
5 29. 13 Ls 7. 7R.187,244,2R0,298
TR0 51 1y 7. T9,187,244,280,298
29, 9 ls 7, 79,137,238,280,278
Sllze. w7 1. 7, 79.1387,238,280,298
VT 2es U3 1y 7, 74,189,284, 254, 208
A\ 29 A1 1. 7, 7T9,189,264,234,298
, ; 2. 19 7 t, 7, 77.189,238,284, 2091,
| T 2. 57 s, 74 79,189,238,294,298
L H- : 29. Q9 le 5S¢ 78,137,244,230,208
T 29. © 147 s Se 79,187.244,280,298
3 \ 29. 105 1, s, 78,187,238,230,293
: 29 - 153 1s Se 79,187,238,280, 298
29, 109 s Sy 78,139,244,234,293
HHEE 29, 187 1y 5. 79,189,244,284, 298
H 29. 115 1, 5, 78,139,234,294, 298
NRNL ol 4 29. 163 s 5. 79,139,238,284,293
i | AL
LD v
.
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= § E TH30. 102 1. 5. 7R,137,264,274,298
= EpEEn SEENE 30. 156 1y 'Se 79.187,238,274,294
= B 30. 150 1y 5o 794137:2484,274,298
+41 - B 30, 1t 1, 5, 73,139,238,278,298
30. 112 1, 5S¢ 7T8.189,284,278,298
k 30. 166 1, 5. 79,189,238,278,298
f y 30e 160 1. 5. 79.189,244,278,297
] 30. 105 1s 5. 79.187,238,280,298%
30, 29 1y ¢ 78,187.244,230,298
30. 153 1. 54 7T9,187+238,280. 298
I n 30. 147 1y Se 79,187,244,290,298
y 24 1 30. 12 1. 7, 73,137,238,274, 298
f | { 30. 6. ls. Ts 7H4187,248,274,298
{ || I 30, 60 1, 7+ 7TOWI87,238,274,298
1 fr : 30, 54 1, 7. 79.127,244,274,20%
‘ma T30, 7 1E T T 1. S 78,189.233,298,298
/ { ! ! 30, 109 1, Se 78.139,244,234,208
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[ 6 q Y- i 30. 157 1y Se 79,189,244,286,2923
f H T 30. 22 1s 74 78.1989,233,272,298
s k [ I TH* ' 30, 16 1, 7. THRs189,246,278,298
A } } HL: Y 70 1. 7. 79, 189,238,272,298
7 il 130. oa 1s 7+ 79,189,244,273, 298
- 30. - 9 1, 7, 7T22187,238,280,292
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SYSTEM NR COMPOSITION

31. 132 1, S 78,187,248,274,298

[31. 126 1y 54 78,187,2444274,298

¥31. 108 s 5, 79,187,248,274,298

31. 102 1y 5, 794187,244,274,298

T31. 142 ly, 5y 78,189,248,278,298

“31. 136 1y 5y 784189,244,278,298

131, 118 1y 54 794189,248,278,298

31. 112 1, 5y 79,189,244,278,298

17431, 36 1y Ty 78,187,248,274,298

i 31. 30 1, Te T8418742444274,298

3. 12 1y, 7, 79,187,248,274,298

1131, 6 1y T 794187,2444274,298

180 1, 5y 76,187,248,274,298

174 1y Sy 76,187,2444274,298

156 1y 5, 774187,248,274,298

150 1y Sy TT791B742444274,298

46 1, 7, 78,189,248,278,298

40 1, 7, 78,189,244,278,298

22 1, 7+ 79,189,248,278,298

16 1y 7y 79,189,244,278,298

129 1, 5, 78,187,248,280,298

123 1y 5, 78,187,244,280,298

105 1y 5, 79,187,248,280,298

99 1y 59 79,187+244,280,298

190 1y 5, 76,189,248,278,298

184 1, S5y T64189,244,278,298

166 1y 5, 77,189,248,278,298

160 lv 5+ 77,189,244,278,298

84 1y 7Ty 764187,248,274,298

78 1y Ty 764187,244,274,298

N 60 1y 7y T7,187,248,274,298

- 54 by 7y 77,187,24644274,298

. A 139 1y 5, 78,189,248,284,268

] ] | T b Fi31. 133 Ly 5+ 78+189,244,284,298

1 I R 48 ; T3, 11s ly Sy 79,189,248,284,298

48 1 H T ; - - 109 1y S+ 79,189,2444284,298

| - 44 3 N 33 1y 7, 78,187,248,280,298

i N i = ! 27 1, 7, 784187,244,280,298

i - - - 5 - T 9 1, 7, 79,187,248,280,298

o -1 f 7R i 3 Ly Ty 79,187,2644,280,298

I T : 94 1y 7+ 76,189,248,278,298

RN R 3 3 | 88 1y 7y 76,189,244,278,298

s iR y 1 ] 70 1, 7, 77,189,248,278,298

: , 64 1y Ty 77,189,244,278,298

: [ -l e0-d 1 ! 431, 177 l, 5, 76,187,248,280,298

1] ! / AT LARRER ) 54.C i ¥ 31. 171 1y, S5 76,187,244,280,298

! " b P |Z1p (RN ! . 31. 153 1, 5y 77,187,248,280,298

fa : : 1 &1 R _,_3 i - 131. 147 1s 54 77,187,244,280,298

| - Tl 2 {31, 43 1y 7+ 78,189,248,284,298

i ¥ ond RN 31. 37 1, 7' 78'189'24‘0'284'298

! » 4 - + 3l. 19 1y 7+ 79,189,248,284,298
0 N 31. i3 Iy Ty 7991894244,284,298

o T T 31. 187 ls 5, 764189,248,284,298

S Tt L iE -31. 181 1y 5y 76,189,244,284,298

- A L - 31. 163 1y, 5S¢ 77,189,248,284,298

~ T 31, 157 ly 5y 7741894244,284,298

s -4 -1 - -+ =+ - 31. 81 1, 7, 764187,248,280,298

iyt B a0 31, 75 Ly 7y T64187,244+280,298

NES 31. 57 1, 7, 77,187,248,280,298

> AN - -31. 51 1y T, 77,187,244,280,298

. NS 4 31. 91 1y 7y 764189,248,284,298

31. 85 1y Ty T7641894244,284,298

o
©236.00 i?s.su 237.00  237.50 235.00 - 23d.50 239.00 239.50 240.00 240.5@¢ 37, 67 I Ts 77+189,248, 284,298
OLUME . 31. 61 1o Te T7,189,244,284,298
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WEIGHT

119.00

. Qg

129.00

131.00

1131,

c1i3n.

1131,

1131,

13,

1131.
131

':31.
131,
RRETH

7131.
1131.

1131,

“t131a

SYSTEM NR
31. 30
31.. 6
31. 36
31. 12
40

31l 16
131, 46
131, 22
31. 78
31. 54
31. 84
31. 60
31. 88
T131e 64
ri31. 94
131. 70
131. 126
102

i31. 132
108

31. 136
3l. 112
131, 142
131, 118
31. 174
T 150
131, 180
31. 156
31. 184
31. 160
31. 190
F{31. 166
27

31. 3
33

9

131. 37
131. 13
431. 43
31. 19
75

131, 51
81

131. 57
85

61

91

31. 61
31. 123
131. 99
{31 129
131, 105
133

31. 109
31l. 139
31. 115
171

31. 147
31. 177
-131. 153
J31. 181
31. 157
31. 187
31. 163

COMPOSITION

ly 7y 78418742445274,298
1, Te T9¢187,2444274,298
1y 7Ty 78y187,248,274,298
ey Ty 79,187,248,274,298
1y 7y 78,189,244,278,298
1y Ty 7941894244,4278,298
1, 7, 78,189,248,278,298
1, 7y 79,189,248,278,298
1y Te T6918742444274,298
1, Ty T74187,244,274,298
ly T4 769187,248,274,298
1y, 74 77,187,248,274,298
1y Te 764189,244,278,298
1¢ Ty 77.189,244,278,298
1, 7y 76,189,248,278,298
1, 74 77,189,248,278,298
ly Sy T84187+244,274,298
1y Se¢ 79,187,2444274,298
1, 5+ 78,187,248,274,298
ly 5y 79,187,2484274,4298
ly Se 78,189,244,278,298
1y 5y 79,189,244,278,298
1, 5, 78,189,248,278,298
1, 55 79,189,248,278,298
ly 59 T6418T92444274,298
1, Se TTy187+2444274,298
ly 5y 764187,248,274,298
1, 5y 77,187,248,274,298
1, Sy T64189,244,278,298
1y 59 774189,244,278,298
1, 5 764189,248,278,298
1o 5y 77,189,248,278,298
ly 7, 78,187,244,280,298
1, 7, 79,187,244,280,298
i, 7, 78,187,248,280,298
1, 74 79,187,248,280,298
1, 7, 78,189,244%4284,298
1, 7, 79,189,244,284,298
1y 7+ 78,189,248,284,298
1y Ty 799189,248,284,298
1, 7y 76,187,244,280,298
ly 74 77,187,244,280,298
1y Ty T6+1874248,280,298
1, 7y 77,187,248,280,298
1, Te 769189,244,284,298
ly 7y 77,189,244,284,298
ly 74 764189,248,284,298
ly 7y 77,189,248,284,298

Sy T8y187+244+280,298
1y, 5y 79,187,244,280,298
1+ S, 78,187,248,280,298
1y 5y 79,187,248,260,298
1y 55 78,189,244,264,298
1, S5s 79,189,244,284,298
1y 5, 78,189,248,284,298
1y, 5y 79,189,248,284,298
1y 5y 76,187,244,280,298
1y 5y 77,1874244,280,298
1y Sy 764,187,248,280,298
1, S5, 77,187,248,280,298
ly 5+ 764189,244,4284,298
1 5y TTy1894+2444284,298
1, 5y 76,189,248,284,298
1y 5S¢ 77,189,248,284,298
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VCOLUME

SYSTEM NR

132
126
108
102
142
136
118
112
36
30
12
6
180
174
156
150
46

177
171
153
147
43
37
19
13
187
181
163
157
81
75
57
51
91
85
67
61

COMPGSITION

784187,248,274,298
78418742444274,298
T94187+248,274,298
T991874244,42744298
78,189,248,278,298
784189,244,278,298
79,189,248,278,298
T9,189,42444278,298
78,187,248,274,298
T841874244,4274,298
79,187,248, 274,4298
Ty 18742444274,298
T6e187,248,274,298
T6918742444274,298
TT41874248,274,298 -
T7y187,2444274,298
784189,248,278,298
T84189,244,278,298
79+189,248,278,4298
79,189,+244,278,298
78,187,248,280,298
784187,244,280,298
79,187,248,280,298
T9,187,2444280,298
764189,248,278,298
T6+1894244,278,298
77,189,248,278,298
T7+189,244,278,298
T621874248,274,298
769187 424442744298
T7¢1874248,4274,298
TT918742444274,298
78,186,248, 284,298

» T8y189,2444284,298

T9,189,248,2844298
T94189,2444284,298
78,187,248,280,298
78,187,244,280,298
79¢187,248,280,298
T991874244,280,298
T64189,248,278,298
T6e189,244,278,298
77,189,246,278,298
T7,189,244,278,298
T6+187,248,280,298
T6418742444260,298
77,187,248,2E0,298
T74187,244,280,296

 78+1689,2484284,298

784189, 244,284,298
79,189,248,284,298
T94189,244,284,298
T64189,248,284,298
T64189,244,4284,298
T7¢189,248,284,298
T7,189,244,284,298
764187,248,280,298
T691879244,280,298
77,187,248,280,298
774187,244,280,298
T64189,248,2684,298
T6918G,244,284,298
T7:189,248,4284,298
T774189,244,284,298
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32.

- 32.
- 32,

32.

l32.
- 32.

32.

L7132,
“32.

32.

-1 32,
132,

32.

TV 32.
" 32.

32.

T o32.

32.
32.

T 32.
- 32.

32.

P32, -
TS

32.

I 32.
- 32,
~ 32.
" 32.

32.

- 32.

32.
32.
32.

-3z,

32.

~32.

32.

-32.

32.

1 32,
132
32.
o 32.
-32.
132,
32

32.
32.

- 32.

32.
32.

S32.
32,

32.

32.

32.
32.
32.
32.
32.
32.
32.
32.

SYSTEM NR

30
6
36
12
40
16
46
22
78
54
84
60
88
64
94
70
126
102
132
108
136
112
142
118
174
150
180
156
184
160
190
166
27
3
33
9
37
13
43

19

75
51
81
57
85
61
91
67

123
99

129

105

133

109

139

115

171

147

177

153

181

157

187

163

COMPOSITION
ly Ty 78,187,244,274,298
Ly Ty 79,187,24442744298
ly 7y 78,187,248,274,298
1, 7, 79,187,248,274,298
ly 7y 784189,244,278,298
ly 7y 79,1894244,278,298
ly 7y 78,189,248,278,298
1y 7, 79,189,248,278,298
le To T6418BT7426444274,298
ly Tye TT74187424442744298
1y Ty T6418792484274,298
1, 7, 77,187,248,274,298
1, Te T6918992444278,298
1y 74 77,189,244,278,298
ly 7y 765189,248,278,298
ly T4 77,189,248,278,298
1y Se T8y187,244,274,298
1y S9 79418742444274,298
1, S5y 78,187,248,274,298
ly 5S¢ 79418742484274,298
ly 5y 78B,189,244,278,298
ly 5, 794¢189,244,278,298
1, 5, 78,189,248,278,298
1y 5y 794189,246,278,298
ly 5, 76,187,2444274,298
ly 5y 774187,2644274,298
1y 54y 76,187,248,274,298
ly 59 7741B7,42484274,298
ly 5, 764189,244,278,298
1y 59 77,1894244,278,298
1+ 5, 76,189,248,278,298
1y Se 774189,248,2784298
1, 7, 78,187,244,280,298
ly 74 T79,187,244,280,298
1, 7, 78,187,248,280,298
1+ 7y 79,187,248,280,298
1, 7, 78,189,244,284,298
1y Ty 79,189,244,284,298
le T, 78,189,248,284,298
ly Tes 794189,248,4284,298
1, 7y 76,187,244,280,298
ly 7y 77,187,244,280,4298
1y 7, 76,187,248,280,298
ly T+ 77,187,248,280,298
1y Ty 764189,244,284,298
l, Ty TT9189,2444284,298
ly 7y 76,189,248,284,298
1, Te 77,189,42648,284,4298
1y 5y 7841874244,2680,298
le 5, 79,187,244,280,298
ly 5y 784187,248,280,298
1, 5, 79,187,248,280,298
1y 5y 789189,244,284,298
ly 5+ 79,1894244,284,298
1, Sy 78,189,248,284,298
ly 5y 79:189,248,284,298
ly 5y T64187,244,280,298
1y 54 774187,244,280,298
ls 5, 76,187,248,280,298
1y 5, 774187,248,280,298
ly 5S¢ T76,189,244,284,298
ly 5o 77,189,244,284,298
ly 5y 764189,248,284,298
1y 55 77,189,248,284,298



06T

T

bt i~ - -1

]

179. 040

.So

121.00

121.50

132.00

10254

133.50

SYSTEM NR

132
126
108
102
142
136
118
112
180
174
156
150
36
30
12
6
129
123
105
99
190
184
166
160
46
40
22
16
139
133
115
109
84
78
60
54
177
171
153
147

187
181
163
157
43
37
19
13
81
75
57
51
91
85
67
61

COMPOSITION
1y 5y 78,187,248,274,298
1y 5y 78,187,244,274,298
1y 5y 79+187,248,274,298
ly Sy 79,187,2444274,298
ly S5, 78,189,248,278,298
1y 5S¢ 7B+189,244,278,298
ly Sy 79,189,248,278,298
1 Sy 79,189,244,278,298
1y 5y 764187,248,274,4298
ly 5y 764187,2449274,298
1y Sy T77,187,248,274,4298
1y 5S¢ 774187,244,274,298
1y 7o 784187,248,274,4298
ly Ty 78,187,2444274,298
1y Ty 79+187,248,274,298
le Te 79+187,2444274,298
1, 5, 78,187,248,280,298
ly .5y 784187,244,280,298
1y 55 79,187,248,280,298
le S¢ 79,187,244,280,298
le S5» 764189,248,278,298
1, Sy 764189,244,278,298
1, 5y 77,189,248,278,298
ly 54 774189,244,278,298
i, 7, 78,189,248,278,298
ly 7y 784189,244,278,298
ly Ty 79,189,248,278,298
le 7y 79,189,244,278,298
1y 5 78,189,248,284,298
1, - 5, 78,189,244,284,298
1y 5y 79,189,248,284,298
-1y 54 79y189,244,284,298
1y Ty T6+4187,248,274,298
le Ty T64187,424644,274,298
ly Ty 77,187,248,2744298
Te TT9187,42444274,298
ly 54 764187+248,+280,298
"1y Sy T64187,244,280,298
ly S5, 77,187,248,280,298
ly Sy 77,187,244,280,298
1, 7, 78,187,248,280,298
ly 74 78,187,244,280,298
1y Ty 79,187,248,280,298
ly 7, 79+187,244,280,298
ly, 74 +764189,248,278,298
ly 7y T64189,244,278,298
1, 74 77,189,248,278,298
ly Ty T7+189,244,278,298
1y S5y 76,189,248,284,298
le 5y 769189,244,2844+298
v S5y T7:189,248,284,4298
1, -5, 77,189,244,284,298
le 7y 78,189,248,284,298
1y Ty 784189924%49284,4298
1, Ty 794189,248,284,298
le Ty 79,189,92449284,298
ly 7Ty 765187,248,280,298
ly Ty 76,187,244,280,298
ly 7o 77,187,248,280,298
1, 74 77,187,244,280,298
ly Ty 764189,248,284,298
ly Ty 764189,24%,284,298
1y 7y 77,189,248,284,298

TT,189,4244,284,298



16T

SYSTEM NR COMPOSITION
33, . 30 1y Te T841874244,274,298

1133 6 Ly Ty 799187,2444274,298

: 36 1, 7y 78,187,248,274,298

12 1, 7. 79,187,248,274,298

40 ly Ty T7891894244,+278,298

16 1y, 7: 79,189,244,4278,298

46 1, 7+ 78,189,248,278,298

22 1s» 74 79+189,248,278,298

78 by Ty T641874244,274,298

54 1y Ty T741B7,2444274,298

84 ly 7Ty 76,187,248,274,298

60 ly 7y T77,187,2484274,298

88 ly 7y 764189,244,278,298

64 ly 7y 77,189,244,278,298

94 1, Ty T764189,248,278,298

70 ly 7y 77,189,248,278,298

126 ly 5y 784187,244,274,298

102 1y 5y 79,1874244,274,298

132 1y Sy T8¢18742484274,298

108 1, S5y T794187,24842744298

136 1y 5y 78,189,244,278,298

112 1y 5y 79,189,244,278,298

142 1, 5, 78,189,248,278,298

118 1y Sy 79+189,248,278,298

174 1y 59 76,1879244,274,298

150 ly 5y T7T4187,42444274,298

180 1y S5y 769187,2489274,298

156 1, Sy T79187,248,274,298

184 ly 5, 764189,244,278,298

160 1y 5y 77,189,244,278,298

190 1, S, 764,189,248,278,298

166 1y, S5, 77,189,248,278,298

27 ly Ty 78,187,244,280,298

3 ly Ty 79,187,244+280,298

33 1y 74 78,187,248,280,298

9 ly 7, 79,187,248,280,298

37 ly 7, 78,189,244,284,298

13 1, 7, 79,189,244,284,298

43 ly T,y 78,189,248,284,298

: 19 ly 7y 79+189,248,284,298

+ 75 1y Ty 7641874244,280,298

I8 51 1, Ty T774187,244,280,298

!? 8l 1, Ty 76,187,248,280,298

b; 57 1y 7y 77,187,248,280,298

& 85 e 7y 76,189,244,284,298

ks 61 le 74 77,189,244,284,298

; E 91 1, Ty 764189,248,284,298
- N 67 1y, 7y 77,189,248,284,298
N 123 1y, 54 78,187,244,280,298
L 99 l, 5y 79,1874244,280,298
:Q: 129 le 54 78,187,248,280,298
:Pt__ 105 le 59 799187,248,280,298
&‘. 133 1y 5+ 78,189,2444284,298
\P 109 ly Sy 79,189,244,284,298
b 139 1y 54 78+189,248,284,298
e mrn N 115 ly 5y 79,189,248,284,298
il it . 171 ly 54 76,187,244,280,298
L:f' i L 147 1y 5. 77,187,244,280,298
I + ™ _1: 177 1y 9¢ T64187,248,280,298

0 %f N B . VT ii i53 1y 5y 77,187,248,280,298
ERRNEE N 40 QH__". PR RNy il l, i i" ] i n ;_ r, AfirA, g b 181 le Sy 76418G,244,284,298
= : - - . - —33, 157 1y 54 77,189,244,284,298
©%5_00 97.0Uu 99.00Q 101.00Q 133.00 ' 10S5.00 107.00 109.00 11:.00 113_90 33. 187 ley 5y 764189,248,284,298
10 33. 163 s 5S¢ 77,189,248,284,298

WEIGHT



43

SYSTEM NR
34. 132

34, 126
34. 108

102

142
136
118

112
36
30

12

A
P
L=

134, 70
334, 64

1134, 43

134, 37

34. 19

4 d

34, 13

f-

N
ln;
Rl

34. 187
34. 181

34, 163

|

T

34, 157
34, 81
34. 75

FHEN

3

‘34, 57

434, * 51

i

1

34. 91

156.00
VOLUME

156.50

157.00

157.50

152.00

150.50

159.00

159.50

160.00

34. a5
34. 67
34. 61

COMPGOSITION

ley 5y 78,187,248,274,298
1y Sy 784187,244,274,298
ly 59 79,187,248,274,298
ly 5y 79418742449274,298
1, Sy 78,189,248,278,298
ly 5, 784189,244,278,298
ley 5y 794189,248,278,298
ly Sy 799189,244,278,298
ly Ty T8y18T79248,274,298
ly T+ 784187,244,274,298
1y 7y 794187,248,274,298
ly 74 79,187,2464,274,298
ly 5y T764187,248,274,298
Lo 5y T69187,2444274,4298
ly 54 774187,248,274,298
ly 59 T7,187,244,274,298
sy 5, 78,187,248,280,298
ly 5y 78,187,244,260,298
1y 54 79,187,248,280,298
ly S5s 794187,244,260,298
ly 74 784189,248,278,298
ly 7, 78,189,244,278,298
ly 7y 794189,248,278,298
ly 7y 79,4189,244,278,298
1, 5 764189,248,278,298
1y 54 769189,244,278,298
1, 5, 77,189,248,278,298
ly "5y T774189,244,278,298
1, 5, 784189,248,264,298
1, S, 78,189,244,284,298
1y 59 79+1894248,284,298
1y Sy 79,189,244,284,298
Ly Ty T691874248,274,298
1, Te T6918742444274,298
1y 7y T7,187,248,274,298
1y 74 77,187,264,274,298
1y 7, 78,187,248,280,298
1, 7, 78,187,244,280,298
1, 7, 79,187,248,280,298
ly 74 79,187,244,280,298
1, Sy 76,4187,248,280,4298
ly 54 764187,244,280,298
ly 5¢ 77,187,248,280,298
1y 5, 77,187,244,280,298
1o 7Ty 764,18B9,248,278,298
1y, 7y 764189,244,278,298
1, 7. 77,189,248,278,298
1y 74 77,189,244,278,298
ly 7, 78,189,248,284,298
1y 7y 78,189,244,264,298
ly. 7, 79,189,248,284,298
ly Ty 794189,244,284,298
1y 59 764189,248,284,298
1y 54 764189,244,284,298
1y 55 779189,24842644298
Is Sy 77,189,244,284,298
ly Ty T641874248,2560,298.
le 7y 764187,244,280,298
ly 74 77,187,248,280,298
1y Te T7+187,244,280,298
1, 7, 76,189,248,284,298
1y Ty T76918B9,244+284,298
ly 7y 774189,248,284,298

77418992444 284,298



€61

Y N
3 —0_0 FSUPPLY g N_CHE 0/ HoO RAL AN 00 _MIX : — AR lfong?sggt?g7'244'274’298
-HHHe NISSHON-INUMBERT 3 & ) fTail) TEMS L TV OLFRINARE V] 34. 6 Lo 7y 794187,2444274,298
Y ! R I L I i o AL I e e o L O 36 Lo 74 784187,248,274,298
= | - i e . 34. 12 1, 7, 79,187,248,274,298
e 1 134, 40 1, Te 78,189,244,278,298
4 1-34. 16 1y 74 79,189,244,278,298
. 34, 46 1, 74 78,189,248,278,298
- ]34, 22 1y 7+ 79,189,248,278,298
: 78 1y 7y 764187,244,274,298
54 1, 7, 77,187,244,274,298
84 1y 7, 76,187,248,274,298
60 1y 7, 77,187,248,274,298
88 1, T, 76,189,244,278,298
64 1y Ty 77,189,244,278,298
9% 1y 7, 76,189,248,278,298
70 1y 7, 77,189,248,278,298
126 .1y S, 78,187,244,274,298
102 1y Sy 794187,244,274,298
132 1y S, 78,187,248,274,298
108 1y S, 79,187,248,274,298
136 1, 5, 78,189,244,278,298
112 ly 5y 79,189,244,278,298
- 142 1, 5, 78,189,248,278,298
z ; 118 1y Sy 79+189,248,278,298
T 174 1, Sy T6918742444274,298
- 25 150 1y S5y T741874244,274,298
i 180 ly 5y 76,1874248,274,298
Snaun - 156 1y S5y T7,187,248,274,298
T - 184 ley Sy 764189,244,278,298
JEENE : 160 * 1, 5, 77,189,244,276,298
e 190 1, 5y 764189,248,278,298
it 166 ly 5, 77,189,248,278,298
o1 27 1y 74 78,187,244,280,298
TTHLT 3 1, 7, 795187,244,260,298
_‘71”1‘ RS 33 s 7, 78,187,248,280,298
g paEnS iy 9 1, 7, 79,187,248,280,298
e a7 1, 7. 78,189,244,284,298
ae HH- 13 ly 7y 794189,244,284,298
Y 43 1y 7, 78,189,248,284,298
EESERENS ung 19 1y 7, 79,189,248,284,298
SrHEr L 75 s Te 764187,244,280,298
R Epaan L 51 ly 7, 77,187,244,280,298
Ta i 81 1, 7, 76,187,248,280,298
f_‘:L? T 57 1, Ty 174187,248,280,298
NN ERaNY K i 85 1y 7, 764189,244,284,298
Eauun T 61 1y 7e 77,189,244,284,298
| 91 ly 7¢ 764189,248,284,298
- 67 1, 7, 77,189,248,284,298
= 123 le 5S¢ 78,187,244,280,298
4 99 1y 5, 79,187,244,280,298
C 129 ls 54 78,187,248,280,298
105 1y S5, 79,187,248,280,298
5 133 1y 5y 784189,244,284,298
. - 109 1y Sy 79,189,244,284,298
139 1+ 5, 78,189,248,284,298
H-E 115 ls 5S¢ 79,189,248,284,298
5 171 1y 5, 76,187,244,280,298
Tt —- ERRRRES o 147 1y Sy 77,187,244,280,298
-H R N |;_ REERRERES EEEEREENNY RN _ it 177 1. Sy T69187,248,280,298
S T LT T A s RS 153 ly 5, 774187,248,280,298
7y 181 ly Sy 764189,244,264,298
33.50 35.50 a7.s0 89.50 91i.50 93.50 95.50 97.50 157 Ly 5¢ 774189,244,284,298
187 1s Sy T64189,248,284,298

WEIGHT 163 ls 5, T74189,248,284,298



61

SYSTEM NR

35.

g et pa b

el

2 [OU

|
3
;
T

oop
I
T

S50 |

1

B

T

R 0 U 0 D

©143.00  143.SO0 _ 144.00  j44.50
VOLUME

A\

14S.00

145. S0

146.00

132
126
108
102
142
136
118
112
36
30
12
6
180
174
156
150
129
123
105
99
46
40
22
16
190
184
166
160
139
133
115
109

187
181
163
157
81
75
57
51
91
85
67
61

COMPOSITION

T84 18B7,248,274,298
T8y18792444274,298
79,187,2484274,4298
T9¢18742444274,298
78+189,248,278,298
78,189,244,278,298
79+189,248,278,298
79,189,244,278,298
T84187,24842744298
T8,4187,2444274,298
T79,187,2489274,298
T9,187,244,4274,298
T64187,2484274,298
T6418T 4244492744298
TT7+187,248,274,298
TT+187 924442744298
784187,248,4280,298
78,187,4244,280,298
79,187,248,280,298
794187,4244,280,298
78,189,248,278,298
78,189,244,278,298
79,189,2484278,298
79,189, 24442784298
T64189,248,278,298
T69189,244,4278,298
17,189,248,278,298
77,189,244,278,298
78,4189,248,284,298
T78,189,4244,284,298
79,4189,248,284,298
T79,189,244,284,298
T764187,248,274,298
T64187,244,274,298
TT+187+2484274,4298
TT7+1874244,274,4298
78,187,248,280,298
T8y1874244,280,4298
794187,248,280,298
T94187,244,280,298
76+187,248,280,298
T6918T92444280,298
774187,248,280,298
77,187,244, 280,298
T6+189,248,278,298
764189,244,278,298
77+189,248,278,298
T7+189,2444278,298
T8:189,2484284,298
789189,244,284,298
79,189,248,284,298
79,189,244,284,298
764189,248,284,298
764189424449 284,298
T74189,24842844298
77,189,244,284,298
T64187,248,280,4298
T69187 424492804298
T77,187,248,280,298
T7+,187,244,280,298
764189,248,284,298
Ths1894 244,284,298
T7,+189,248,284,298

TTe1894264492844298



S6T1

s SYSTEM NR COMPOSITION
'5'-5 FAOn MIX 35. 30 Ly Ta 784187,244,274,298
L= P SRBRUERUEE T35, 6 1y Ty 79,187,244,274,298
-t T AT i lgs, 36 1y _Te T84187,24802764298.
[ : : 12 1, 7, 79,187,248,27%,298
40 1e 7, 78,189,244,278,298
16 1e Ty 794189,264,278,298
46 e 7, 78,189,248,278,298
22 le Ty 79+189,248,278,298
78 le Ty T64,1874244,274,298
54 1o Te TT4187,4244,274,298
84 1y Ty T6,187,248,274,298
60 Yo Ty TT7,187,248,274,298
88 Le Ty 764189,244,278,298
64 Lo Ty 775189,244,278,298
96 le: Ty 76,189,248,278,298
70 1» 7, 77,189,248,278,298
126 1y - Sy T8,187,244,274,298
102 . 1y Se T9e18742444274,298
132 1y 5y 78,187,248,274,298
108 1y Sy T79,187,248,274,298
136 1y Sy 78,189,244,278,298
112 1y 5S¢ T991894244,278,298
142 1, S5y 789189,248,278,298
118 s S5, 79,189,248,278,298
174 1y Se T64187,244,274,298
150 1y Sy TT,187,244,274,298
180 1o 5y 764187,248,274,298
156 1y Sy T74187,248,274,298
184 1o Sy T64189,244,278,298
160 1y 5y TT4189,244,278,298
190 1v S5y 764189,248,278,298
166 1y 5, T7+,189,248,278,298
27 1y Ty 784187,244,280,298
3 1e Ty 79,1874244,280,298
33 - 1, T, T84187,248,280,298
9 1y Ty 794187,248,280,298
37 1y 7o 78,189,244,284,298
13 le Ty T94189,244,284,298
43 1y 7y 784189,2484284,298
19 1, 7, 79,189,248,264,298
75 1y Ts T64187,244,280,298
51 1, Ty 77,187,244,280,298
81 1, T, 76,187,248,280,298
57 1y 7,y 77+187,248,280,298
85 1y Te T64189,244,264,298
61 1y Ty T7,189,244,284,298
91 ly Ty 764189,248,264,298
67 1y 7y 77,189,248,284,298
123 1y S 784187,24%4,280,298
99 ly 5¢ 79,1874244,280,298
129 ty S5, 78,187,248,280,298
105 1y Sy 79,187,248,280,298
133 - 1y 5y 78B,189,244,284,298
109 1y Sy 794189,244,284,298
139 1, S5, 78,189,248,284,298
115 1, Se 79,189,248,284,298
. 171 1, Sy T6e187,24%44+280,298
SREE 147 1y 5y T7418742444260,298
ENE TR ARG RN RN 177 1y 54 764187,248,280,298
LT T T T Ppiigis 153 1e S5y 774187,248,280,298
] e e SRNRE I| i . 181 1y Sy T64189,244,284,298.
Py 50 85.50 36.50 87.50 83.50 99.50 9Q.50 91 92.50 }g; i: 2: ;Z:}gg:gig:gg::ggg
WEIGHT 163 1y 5y T74189,248,284,298



961

SYSTEM NR

36.

grejme

tgiia

i R

R {0

~kid

i 1

1r I Y L RN =i 1 364

Ti' i

: . 36.

129.00 . 129.50 130.00 130.50 ~131.00 131.50 132.00 132.50 133.00 36,
VALUME : e

132
126
108
102
142
136
118
112
36
30
12
-3
180
174
156
150
129

187
181
163
157
81
75
57
51
91
85
67
61

COMPQSITION
1y 5y 78,187,248,274,298
ly 5+ 78,187,244,274,298
ly Sy T94187,26489274,298
by 54 794187,264,274,298
1y 5y 78,189,248,278,298
ly S5, 78,189,244,278,298
ly Sy 79,189,248,278,298
1y S5s 79,189,244,278,298
1y Ty 78,187,2484274,298
1y 7y 78,187,244,274,298
1y 74 79,187,248,274,298
1y Ty 79,187,2444274,298
ly Sy T6,187,248,274,298
1y 5S¢ 764187,244,274,298
11 5' 77'187'248'27‘01298
1y 5y 77,187,244,274,298
1v S5y 78,187,248,280,298
1y S5, 78,187,244,280,298
ly S, 79,187,248,280,298
ly 5+ 79,187,244,280,4298
1, 7, 78,189,248,278,298
1y, 7y 784189,244,278,298
1y 7, 79,189,248,278,298
1y 7Ty 79,189,244,278,298
1y S, 76,189,248,278,298
1y S 764189,244,278,298
1, Sy 77¢189,248,278,298
1y 'S5y T74189,2464,278,298
1y 5+ 78,189,248, 284,298
1e  S5¢ 784189,244,284,298
1y 5y 79+189,248,284,298
1y Sy 794189,244,284,298
ly 7y 764187,2648,274,298
Ly Ty T64187,244,274,298
1y 7, 774187,248,274,298
1y 7o TT74187,2444274,298
1y 7y 78,187,248,280,298
1y 7, 78,187,244,280,298
1y T 79+187,248,280,298
1y 7Ty 79,187,244,280,298
ly 5y 764187,248,280,298
1y 5+ 761187,244,280,298
1, 5, 77,187,248,280,298
1y 5, 77,187,244,280,298
1y 7y 764189,248,278,298
1y 7y 764189,244,278,298
1, 7, 77,189,248,278,298
1, 7, 77,189,244,278,298
1, 7, 78,189,248,284,298
ly Ty 784189,24442844298
1y 7, 79,189,248,284,298
1y 7y 794189,244,284,298
1y S5, 764189,248,284,298
1y Sy T64189,244,284,298
1, 5, 77,189,248,284,298
ly S¢ 774189,244,284,298
1y 7, 764187,248,280,298
1y 7y T6,187,244,260,298
1y 7y 77+187,248,280,298
1y 7, 77,187,244,280,298
1y Ty 76,189,248,284,298
lv 7y 764189,244,284,298
ly 7y 77,189,248,284,298
Ly 7y T70189,244,284,298



+7 . 36.

L6T

MR R

}Eggég;;ATCFVTV:

T

by

P DR -4

FTANCE:

T EuB 001 B

S SRSURS N PRV ENEAN MG B

CTL
AN

R

O

CTTCww

e rHE TR e E

a

::36.
. 36.
. 36.
Ll 36.

o 36.

- 36.

87 .36,
cc 36,
.. 36.

- 36.

D 36.

ic 36,

D136,

~36.
©: 36
A Y
. 36.

. 36

1 36.
_36.

[ 36.
36,

Sl 36.

_36.

1l 36.

. 36
T 36
L 36,
L. 36,
L 36.
L. 36.

T 36,

D 36.

. 36,
il 36.

SYSTEM NR
_36. 30
+36. 6
364 36
36. 12
40

16

46

36. 22
78

~ 36. 54
84

36. 60

- 36. 88
36, 64
9%

70

126

102

132

36. 108
136

360 112
36, 142
118

36. 174
150

180

156

184

160

190

T 36. 166
27

L 36. 3
33

36. 9
37

- 36. 13
43

19

- 36. 75
51

81

36, 57
85

61

“36. 91
67

L 36. 123
99

129

105

- 36. 133
109

_36. 139
115

171

36. 147
36. 177
153

181

36. 157
36. - 187
36. 163

T
Ty

COMPOSITION

T84187,2444274,298
T94187,244,2744298
78,187,248,274,298
79+187,248,2744298
78,189,244,278,298
79,189,4244,278,298
784189,248,278,298
794189,248,278,298
T64187,26444274,298
TT918742444274,298
T64187,248,274,298
T7,187,248,274,298
T7651894244,278,298
T7,189,244,278,298
T64189,248,278,298
77,189,248,278,298
T8518742444274,298
799187 424442744298
T84187,248,274,298
19+187,248,274,298
T8,189,244,278,298
T9+189,244,278,298
78,189,248,278,298
79+189,248,278,298
T6918792444274,298
TTe187424449274,298
T651874248,2744298
TTe1874248,274,298
76,189,244,278,298
77,189,244,278,298
764189,248,278,298
77,189,248,278,298
78+187,244, 280,298
7951874 244,280,298
78+187,248,280,298
79,187,248,280,298
789189,244,284,298
79,189,244,284,298
T8y189,248,284,298
79,189,248,284,298
T691874244,280,298
77,187,244,280,298
76,187,248,280,298
TT7,187,248,280,298
T64189,244,284,298
TT+189, 244,284,298
769189,248,284,298
77+,189,248,284,298
78,187,244,280,298
79,187,244,280,298
78,187,248,280,298
199187,2484280,298
784189,4244,284,298
79+1894244,284,298
78,189,248, 284,298
79,189,248, 2844298
T6,187,2444 280,298
77+187,244,280,298
T64187,268,280,298
T77,187,248,280,298
T16,189,244,284,298
T7+189,244,284,298
76,189,248,284,298
77+189,248,284,298



FAIRCHILD HILLER

REPUBLIC AVIATION DIVISION

APPENDIX

Program Listing

The following FORTRAN listings correspond to the basic, evaluation and plot

models described in this volume.,
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1NN NaNeNs!

FOOD SYSTEM DESIGN PROGRAM - BASIC MODEL
MAIN — FOOD SYSTEM DESIGN PROGRAM

THE TERM 'CONCEPT®' USED INTERNALLY WITHIN THE PROGRAM 1S REFERRED
TO AS *FUNCTIONAL SUB-SYSTEM®* IN PRINTED OUTPUT DATA

INTEGER%*2 INTFCE.IZRO,IDMSTR,IDMM,IDEQ,I1EP1,1EP2, IRECEQ
COMMON/SPACE/CNCPCH(17‘300"IFCNCP(7;300’0[EPLST(2o900)
COMMON/ZIDM/IDMSTR( 300.25) ’
COMMON/DPTHIN/NFCNCP(7) oFACTR(17) ,IPNSYS,NDPTH
COMMON/DPTOUT/NDPTCL(7)

DIMENSION MISSN(18),IX(10),IDUM{60) DESCA(10) +DESCX(36),
1EQPTCH( 17+ 200)DUMEQ(6) +TEQXCR(171}, ,
2JJ(TINVEC(17),

3 INYFCE{ 300, 300), IPRVAL(50,2)

DIMENS ION DMEQ(17)0[RECEQ(800),150055(200)oEQPNAM(4'200)'
1 TABOUT( 14), IDMM{ 25)

DIMENSION SYSTL1(16),SYSTL2(16)

DIMENSION TORDCN(7,200)

EQUIVALENCE { IORDCN(1+41),1EPLST(1,1))

DATA DESCA/*ACCEPTANCE WEIGHT VOLUME POWER COST Y/

DATA DESCX/*RELIABILITY MAINTAINABILITY AVAILABILITY SAFETY
1 RESUPPL WT + VOLENERGY CREW REQYS WATER RE
2QTS DEVELOPMENT RISK?/

CATA IEQXCR/S5%046 1514208059 5:69798+8+9:3/

DATA BLANK/? V4

1ZR0O=0

IFIRST=0

NOPSET=2

REWIND 1

DO 1 I=1,17

DO 1 J=1,200

EQPTCH(1,J)=0.0

D0 2 [=1.300

Do 2 JU=1,25

IDMSTR(1,4)=0

Do 3 I=1,50

DN 3 J=1,2

IPRVAL(1.,J)=0

Do 4 I=1, 200

T1EQDES(1)3¥=0

DO 4 J=1,4

EQPNAM{J o I )=BL ANK .
READ(S.310)IPNTG.XPPAIR.IPSYS.IPNSYS'IPEQ.IPCNC'tPSOUT
[PSOUT=1
READ(5,300)(MISSN(I),I=1,18)
READ({S, 310)INRCASE '
REWIND 3
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FOOD SYSTEM DESIGN PROGRAM — BASIC MODEL
{CONTINUED)

DD 8 I=1,300
DO 8 J=1,+300
INTFCE( 1,J)=0
DO 9 I=1,14
TAROUT(I)=0.0
INDSYS=0
NSYSUM=0
WRITE(6,400)
CALL NOTES{1IPSOUT)
WRITE(6,400)
WRITE(6,404)
WRITE(6e 300)(MISSN(I)sI=1,18)
WRITE (64 305)NRCASE
KKK=0 :
WRITE(1)IKKKs {MISSN(I)4I=1,18)
DO 10 I=1,10 '
IX{1)=0
READ(S5+. 330 )NXs ( IDUM{T1)s1I=1,10)
DO 15 I=14NX
11=1DUM{ 1)
IX(11)=1
CONY INUE
WRITE(6,405) _
WRITE(6+414){(DESCA{I)s1=143)
WRITE(6,412)(DESCA(I)1=4,5)
WRITE(6+412)(DESCA(I)+1=6+7)
WRITE(6,412)(DESCA(I),1=8,9)
WRITE(6.,410)DESCA(10)
DN 20 1=1.,9
TF{IX(1)NE.O) GO TO 20
JST=4%( I-1)+1
JND=4x] )
WRITE(6+,415){DESCX{J)eJIJ=JSTLJIND)
CONT INUE
WRITE(IIKKK s ( IX(I)»1=1510) yNRCASE,(IDUM(I),1I=1,7)

IF IX(J) = O, OPTIONAL EQPT CHARAC NR J IS COMPUTED IN RUN
IF IX(J) = 1, OPTIONAL FQPT CHARAC NR J IS NOT COMPUTED IN RUN
WHERE J=1 IS RELIABILITY

WHERE J=2 1S MA INTAINABILITY

WHERE J=3 1s AVAILABILITY

WHERE J=a 1s SAFETY. L

WHERE J=s IS RESUPPLY WT AND VOLUME

WHERE J=6 IS  ENERGY

WHERE J=7 IS CREW REQUIREMENTS

WHERE - J=8 1s WATER REQUIREMENTS

WHERE J=9 IS DEVELOPMENT RISK
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FODD SYSTEM DESIGN PROGRAM - BASIC MODEL
(CONTINUED)
WRITE(6,401)
RPEAD{ S, 310 )INEQPS
WRITE(6,817INEQPS
IEQCNT=0 :
READ (S, 316)IEQ, ICRD+(DMEQ(I)sI=1,17)
WRITE(3,316)IEQs ICRD{DMEQ{I)eT1=1,17)
IEQCNT=1EQCNT +1}
IF(IPEQ.FQs0) GO TO 24
WRITE(6,850)IFEQ,ICRD+{(DMEQ(I)I=1,17)
WRITE (69 BS5) TEQCNT
CONT INUE
IRECEQ(IEQCNT =0
IF(IEQ.LE.0)GO TN 25
IF{ICRD.NE.4) GO YO 23
IRECEQ(IFQCNT Y=
GO TN 23
CONT INUE
REWIND 3
NEQCNT=IEQCNT
IF(IPEQeNE.O) WRITE(6,860) NEQCNT (I, IRECEQ(J)+J=1 ,NEQCNT)
IEQCNT=0
CONT INUF
[IEQCNT=TEQCNT+1
IF{IPEQ.NE.O) WRITE(6,865) IEQCNT,IRECEQ(IEQCNT)
IF{IRECEQ(IEQCNT).EQ.1ZRO) GO TO 32 _
READ (3, 317)1EQ. ICRD, (IDUM(T)+1=1+4),(DUMEQ(I)+I=1.4)
IFQDES( IEQI=IDUM{ 1 )% (10%*%6)+IDUM(2) *(10%*4)+IDUM(3) % (10%*%2)

[

31

32

35

37

40

42

+IDUM(4)
DO 31 I=1.4

EQPNAM( I, IEQ)=DUMEQ( 1)

GO TO 30

CONT INUE

READ({3,315)IEQs ICRD(DUMEQ{I) +1=1,6)
IF (IEQ.LE.O0) GO YO SO
IF({ICRDLTea1eDRJICRDLGTL3) GO TO 49
GN TO (359 40,45)4 ICRD

DN 37 I=24,6

I11=1-1

EQPTCH( 11, IEQ)=DUMEQ(TI)

CONTINUE

EQPTCH{17, IEQ)Y=DUMEQ( 1)

GO YO 30

DO 42 I=1,6

11=1+45

EQPTCH( I, IEQ)Y=DUMEQ( 1)

CONT INUE

EQDUM=EQPTCHI( 8., I1EQ)
IFIEQDUMNE 0 .0) EQPTCH(B,T1EQ)=1.0/EQDUM

201



s NeNeNalNoNeNaNeNoNelalks Nelala e Nele Na N

45

47

49

50

52
53

54

5400

FOOD SYSTEM DESIGN PROGRAM - BASIC MODEL
(CONTINUED)

GO TO 30
DD 47 I=1,95
II=14110 :

EQPTCH( 1T, IEQ)I=DUMEQ( 1)

CONT INUE

GO YO 30

CONT INUVE .
WRITE(64+,420) ICRD
GO YO 295

CONY INUE

FOR EQUIPMENT NUMBER J»

EQPTCHI 1,J)
EQPTCH( 2,J4)
EQPTCH( 3,J)
EQPTYCH( a,4)
EQPTCH{ S,J)
EQPTCH( 64J)
EQPTCH( 7,J)
EQPTCHI 8,J)
EQPYCH( 9,J)
EQPTCH( 10, J)
EQPTCH{11,J)
EQPTCH(12,J)
EQPTCH(13,J)
EQPTCH{ 14, J)
EQPTCH{ 15,J)
EQPTCH( 164 J)
EQPTCH( 174+ J)

IS ACCEPYANCE MEASURE
IS WEIGHT
IS VDOLUME

1S POWER

IS COSsT
IS FAILURE RATE
[S OPERATING TIME

1S MAINTAINABILITY MEASURE (MU [NVERSE)

IS SAFETY MEASURE
IS RESUPPLY WEIGHT
IS RESUPPLY VOLUME

‘'IS ENERGY

IS CREW REQUIREMENTS

IS HOY WATER REQUIREMENTS
IS COLD WATER REQUIREMENTS
IS DEVELOPMENT RISK

IS ASSOCIATED FUNCTION.

IF{IPEQ.EQ.0) GO YO 5400

"WRITE (6, 425)

DO 5S4 1=1,NEQPS

WRITE(6,430)I.EQPTCHI{17,1)

DD S3 J=1,16
IXIND=TEQXCR(J)

IF{IXIND.EQ.0) GO TO S2

IXX=IX{IXIND)
IFLIXXeEQe0) GO TO
WRITE(64435) J

GO 70O 53

52

WRITE(6+440) JoEQPTCH(J,I)

CONT INUE
WRITE(6,402)
CONTINUE
WRITE(6,401)
CONT INUE
IWRT=0
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FOOD SYSTEM DESIGN PROGRAM - BASIC MODEL
' (CONTINUED)
DD S410 J=1,16
IXIND=IEQXCR(J)
IF(IXIND.EQ.0) GO TO 5410
IXX=IX(IXIND)
IF{IXXeEQe0) GO TO S410
11=J
IF(J.GE«H) [I=0-2
TABOUT(IT)=1.E20
5410 CONTINUE
NN 5450 I1=1.NEQPS
IWRT=MOD( IWRT, 18)
IF(IWRT NELO) GO TD 5420.
WRITE(6,720)
WRITE(6. 760)INRCASE S (MISSN{ J) s J=1.,18)
WRITE( 6., 730)
WRITE(A,401)
WRITE(6+600)
WRITE(6+610)
WRITE(H,402)
5420 CONTINUE
IWRT=IWRT+1
IFUNCN=EQPTCH(17.1)
IPOWRR=EQPTCH( 4, 1)
ICOST=FQPTCH(S, 1)
DD S430 J=1,3
5430 TABOUT(JI=EQPTCH(J,s1)
DO S440 J=4,14 '
IF(TABOUTI{J)«GT.1.E19)G0 TO S440
11=0+2
TABOUT{JI=EQPTCH(IIs 1)
IF(J +EQe6.ANDe TABOUT( J) eNE 0. 0) TABOUTI{ J)=1./TABOUT(J)
IF(J.EQ.7) TABOUT(J)=TABOUT(J) *(10.%%5)
5440 CONTINUE '
INPTME=TABOUT(S)
IEQDMY=TEQDES( 1)
IDUM(L)=TEQDMY/{ 10%%6)
IEQDMY=TEQDMY-IDUM( 1) %{10%%*6)
IDUM{ 2)=T1EQDMY/( 10%%4)
T1EQDMY=TEQDMY—- IDUM( 2) #¥( 1 0%%4)
IDUM(3)=TEQDMY/( 10%%2)
IDUM(A)=TEQDMY-INDUM{ 3V %( 10%%2)
WRITE(6+620) 1, (EQPNAM{J+T) 3 J=1,8), IFUNCN+(TABOUT(J) sJ=1,3),
1 IPOWRR, ICOST . TABDUT( &), IOPTME , { TABOUT(J) 4 J=56,14)
WRITE(6.630)C IDUM(J)4I=1,48)
5450 CONTINUE
1PFSB=1
CALL FSBSYS(IFIRST.NCNCPS, IPFSB)
WRITE(6,441) NCNCPS



[aNale]

FOOD SYSTEM DESIGN PROGRAM - BASIC MODEL
"~ (CONTINUED)
DO 60 I=1,NCNCPS
DD ST 4=1,17
57 CNCPCH{Js I)=0.0
CNCpCH( TeI)=1.0
CNCPCH{ 16+, 1)=140
60 CONTINUE
N0 7610 IC=1,300
IF (IDMSTR({ICs1).EQ.0) GO TO 75610
ICNCPT=IC
DN . 6115 J=1,25
IDMM( J )= IDMSTR( IC,sJ)
6115 CONTINUE
NMUCNT=0 .
IF(IPCNCeNE.O) WRITE(6,442)ICNCPT
DD 70 1=1,20 »
IF(IDMM{ 1) .EQ.IZRO) GO TO 7S
IF(IPCNCNEL.O) WRITE(6,443)IDMM(T)
IDEQ=IDMM{ 1)
IF{1.GT.1) GO TO 62
CNCPCH( 17+ ICNCPT)=EQPTCH( 17, IDEQ)
GO TO 63 . :
62 IF(CNCPCHI{ 17, ICNCPT)NELEQPTCH(17.IDEQ)) GO TO 77 .
63 CONTINUE
NO 65 J=1,15
IF(J.EQ.7) GO TO 65
CNCPCH(J, ICNCPTI=CNCPCH{J+ICNCPT)+EQPTCH({ J, IDEQ)
65 CONT INUE :
IF(EQPTCH( 8, IDEQ)«NE +0+0) NMUCNT=NMUCNT+1
ELMDT=EQPTCHI{ 6, IDEQ)*XEQPTCH(7,IDFQ)
REL=EXP(—-ELMDT)
CNCPCH{ 7+ ICNCPT)=CNCPCH({7.ICNCPT) *REL
CNCPCH( 16, ICNCPT)=CNCPCH(16,ICNCPT)*EQPTCH(16,1DEQ)
70 CONTINUFE
75 CONTINUE
EN=1-1
IF(NMUCNT .EQ.0) GO TO 76
ENMU=NMUCNT
CNCPCH{ 8+ ICNCPT )=CNCPCH( 84 ICNCPT) JENMU
76 CONTINUE
CNCPCH( 1, ICNCPT)=CNCPCH( 1+ ICNCPT) /EN
7610 CONTINUE
GO TO 80
77 WRITE(6,444)ICNCPT
G0 TO 295
80 CONTINUE

FOR CONCEPT NUMBER J, .
CNCPCH( 1,J) IS ACCEPTANCE MEASURE
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B2
/83

85

86

87

28

FOOD SYSTEM DESIGN PROGRAM — BASIC MODEL
(CONTINUED)

2+¢J) IS WEIGHT

3:,J) IS VOLUME

CNCPCH{
CNCPCH(
CNCPCHI
CNCPCH(
CNCPCH(
CNCPCH({
CNCPCH(
CNCPCH(
CNCPCH(
CNCPCH(
CNCP CH(
CNCPCH{
CNCPCHL
CNCPCH(
CNCPCH(
CNCPCH{(

4,J4) 1S POWER
SsJ} IS COST

6,J) 1S FAILURE RATE

7+J3) IS RELIABILITY

BeJ) IS MAINTAINABILITY MEASURE
9,J) IS SAFETY MEASURE

10,J) 1S RESUPPLY WEIGHT

11+J) IS RFSUPPLY VOLUME

12,J3 IS ENERGY

13,J) IS CREW
14,J) IS HOT
15,J) IS COLD

REQUIREMENTS
WATER REQUIREMENTS
WATER REQUIREMENTS

16+,J) IS DEVELOPMENT RISK
17,4) 1S ASSOCIATED FUNCTION

IF(IPCNCL.EQ.0) GO TO 86
WRITE(64445)

DN BS I=1.NCNCPS
WRITE{(6,450)1,CNCPCH(17,1)
DN 83 J=1.16
IXIND=IEQXCR{J)}
IFLIXINDL.EQ.O) GO TO 82
IXX=IX{ IXIND)

JF(IXXeFEQe0) GO TO 82
WRITE(6,435) J ’

GO TO B3

WRITE(6,5,440) J+CNCPCH{J.1I)

CONT INUE

WRITE(6,5,402)

CONT INUE
WRITE(6,401
CONT INUE
IWRT=0

)

DO 87 J=1.14
TABOUT(J)Y=0.0

DD 88 J=1,16
IXIND=TEQXCR{J)
IF{IXIND.EQ.O0) GO TO 88
IXX=IX(IXIND)
IF{IXX.EQ.0) GO TO 838

11=J
IF{JGE.6)

[1=9-2

TABOUT(II)=1.E20

CONT INUE

NO 9400 I=1,NCNCPS
IF(IWRT.EQ.0) GO TO 8800
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8800

89

90

91

Q2

93
9a

9400

95

FOOD SYSTEM DESIGN PROGRAM - BASIC MODEL
{CONTINUED)
IF(IWRT.LT.44) GO TO 89
CONT INUE
IWRT=0
WRITE(6,720)
UR[TE(6'760)NRCASF.(MISSN(J).J‘lng)
WRITE{(H,740)
WRITE(64401)
WRITE(6,640)
WRITE(6,650)
WRITE(6,402)
CONTINUE
TART=IWRT+1
IFUNCN=CNCPCH(17,1)
IPOWRR=CNCPCH{ 4, 1)
ICOST=CNCPCH{S,1)
DO 90 J=1,3
TABOUT(J)=CNCPCH(J,1)
DO 91 J=4,14
IF(TABOUT(J)«GT.1.€19) GO TO 91
[1=J+2
TABOUT(J)=CNCPCH(I1,.1)
IF{J+EQe6ANDTABOUTI( J) «NE < O) TABOUT(J)-I./TABOUT(J)
IF{JUEQe7) TABOUT(JI=TABOUT(JI)*(10.%%5)
CONT INUE
DN 92 J=1, 20
IF(IDMSTR( I, J)<EQ.IZRO) GO TO 93
IDMM( J)=IDMSTR(T,J)
CONTINUE
1DMMX=20
GO TO 9a&
IDMMX=J~-1
CONTINUE
IFUIDMMX .EQ.0) IDMMX=1
URITE(6.660)NRCASEol¢lFUNCN.(TABOUT(J).J 1+3),1POWRR, ICOST,

1{TABOUT(J)sJ=4,14)

WRITE(6,670)} IDMM( J) s d=1,IDMMX)
IODOM=( I DMMX-1)} /5

I1DODDM=IDDDM+1

IWRT=IWRT+IDDDM

CONT INVE

READ(Ss 310 INPAIRS

WRITE(6,720)

WRITE(64+535)NPAIRS

CONT INUE

READ(S» 310)IPAIRL.(IDUM(I).1I= lo2)
IF{IPAIR.EQ.0) GO TO 101
WQ!TE(60540)[PA[R|(IDUM(I’o!=l'2)»
DO 100 J=1,2
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({CONTINUED)

IPRVAL(IPA IR, J)=IDUM( I)

100 CONTINUE
GO TO 95

101 CONTINUE
IF(IPPAIR.NEO) WRITE(6,545)
[PRCNT=0

~ tPC=0

102 IPC=1IPC+1
DO 103 J=1,2

103 IF(IPRVAL(IPC,J).LE.O) GO TO 109
IEP1I=IPRVALI{IPC, 1)
IEP2=IPRVAL(IPC, 2)
J1=0
J2=0
1C=0

104 1C=1C+1
nND 106 I=1,25
IF(IDMSTR({ IC,» 1) ,EQ.1ZRO) GO TO 107
IFUIDMSTR{IC, I1)NE.IFP1) GO TO 105
Ji=J1+1
IEPLST(1+,J1)=1C

105 IF{IDMSTR{ICsI)eNEJIEP2) GO TO 106
J2=J2+1 :
IEPLST(24.32)=1IC

106 CONTINUE

107 CONTINUE
IF{IC.LYJNCNCPS) GO TO 104 :
IF{{J1EQe0)eDR(I2.EQ.0)) GO TO 109
DO 108 T=1,J1
IC=TEPLST( 1,1}
DO 108 J=1,.42
JC=IEPLSYT (2, J)
IPRCNT=1IPRCNT+1
IF{IPPAIRWNEZ0) WRITE(6,550)IPRCNTLIC,JC
INTYFCE( IC,JC)=1
INTFCFLJCyIC)=1

108 CONTINUE

109 CONT INUF
IF(IPC.LT.NPAIRS) GO TO 102
WRITE(64+555) IPRCNT
IF(IPNSYS.EQ.0) GO TO 111
WRITE(6,455)
DO 110 I=1,NCNCPS :
WRITE(6,460) I, { INTFCE{I+J) +J=1,NCNCPS)

110 CONTINUE

111 CONTINUE
PN 115 1=1,7

115 NFCNCP{(I)=0
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({CONTINUED) '
DO 120 I=1,NCNCPS
IFNC=CNCPCH(17,1)
IFIUIFNCeLT«10RIFNC.GT.7) GO TO 128
NFCNCP (IFNC)=NFCNCP({ IFNC)Y+1
INN=NFCNCP ( IFNC)
IFCNCP( IFNC, INN)=1
TEF{IPNSYSNE.0) HR[TE(G.SZZ)I-IFNC.NFCNCP(IFNC);XFCNCP(IFNC'lNN)
120 CONT INUE
DO 125 I=1,7
IF(NFCNCP(1).G6T.0) GO TO 125
WRITE(65865) 1. NFCNCP( 1)
GO TO 295
125 CONTINUE
GO YO 129
128 WRITE(64470)I,CNCPCH{17+1)
GO YO 295 ’
129 CONTINUE
KK=0
READ{S, 310)NSYSOR
WRITE(1INSYSOR.{ IDUM{ J} s J=1,18)
WRITE(6, 770INSYSOR
ISYSOR=0
130 ISYSOR=ISYSOR+1
NDPTH=NDPSET
READ(S, 311 )(FACTR{1),1=1,17)
READI(S,301)(SYSTLI(I)+I1=1416)
READ(S54301)(SYSTL2(1)s1=1,16)
WRITE(1)ISYSOR, IDMMY 4 (FACTR(I) I=1,17)
WRITE(6s780)1SYSOR(I+FACTR{I)sI=1,17)
wRITF(6.790)(§YSTLl(l)o!—l;l6).(SYSTL2(I)ol-lol6i
1300 WRITE(6, BOOINDPTH
CALL DPTHCL
KORSYS=0
KKRSYS=0
NFCI=NDPTCL (1)
NFC2=NDPTCL(2)
NFC3=NDPTCL{ 3)
NFCA=NDPTCL(4)
NFCS=NDPTCL(S)
NFC6=NDPTCL(6)
NEC7=NDPTCL(7)
IF(IPNSYS.EQ.0)GOD ro 1302
WRITE(6+523)(NDPTCL(1)4I=1,7)
DN 1301 I=1,7
NNN=NDPTCL (I}
wR!TE(&.SZS)!.(IORDCN(X.J)-J 1 s NNN)
1301 CONTINUE
1302 CONTINUE
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(CONTINUED) '
IF(IPSOUT.EQ.0) GD TO 1305
{WRT=0
DO 1303 J=1,13
1303 TABOUT(J)=0.0
DO 1308 J=7,17
IF(J+EQ8) GO TO 1304
IXIND=IEQXCR(J)
IFCIXIND.EQ.0) GO TO 1304
IXX=IX{IXIND)
IF{IXXEQ=0) GO TO 1304
[t=Jy-4a '
(F(JeEQe7) II=1141
TABOUT(II)=1.E20
1304 CONTINUE
1305 CONTINUE .
DN 160 T11=1,NFC1
JJ(1)=I0RNDCN{1,11)
PO 160 12=1,NFC2
JI(2)=I0RDCN{2,12)
DN 160 [3=1.NFC3
T JJ(3)=10RDCN( 3,13)
DD 160 14=1,NFCAa
JJI(a)=10RDCN(4,14)
DO 160 IS=1,NFCS
JJI(S)=IORDCN{(5, [5)
DO 160 16=1,NFC6
JJI(6)I=TORDCN(6,16)
DO 160 17=14NFC7
JI(7)I=TORDCN(T,E7)
KK=KK +1
KKRSYS=KKRSYS+1
NSYSUM=NSYSUM+1
IF(IPNSYS.EQ.0) GO TO 1306
INDNSS=0
NNNSYS=MOD{NSYSUM, IPNSYS)
IF{NNNSYSNE.O) GO TO 1306
WRITE(6+560)INSYSUM, INDSYS.KK
INDNSS=1
1306 CONTINUE
IF(IPNTG.NE«O) WRITE(6+530) KKeI1e12,13,14,15,16,17
1=0
131 (=T+1
J=1
132 J=J+1
K=J3J(1)
L=JJJ) .
IF(INTFCE(KsL)eNE.IZRO) GO TO 133
IF(JeLTe7) GO TO 132

209
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1343

1345

1340

1341

135

140

145
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(CONTINUED)

IF(I.LT.6) GO TO 131

GO TO 134

CONT INUE

IF(IPNTG.EQ.0) GO TO 160

WRITE(64,480)KK,( t'JJ(I"l"l’?’

WRITE(64490)KK,K,L

GO TO 160

CONTINUE

KORSYS=KORSYS+1

IF(KORSYS.LE.1950) GO TO 1345

NDPTH=NDP TH- 1

IFINNDPTH.GT.0) GO TO 1343

WRITE(6,870)

GO TO 165

CONT INUE

KK=KK~KKRSYS

WRITE(6,810)KORSYS

GO TD 1300

CONYINUE

INDSYS= INDSYS+1

IF(IPNSYS.EQ.0) GO TO 1340

IF(INDNSS.EQ.0) GO TOD 1340

WRITE(6+,565)INDSYS

CONT INUE

IF(IPSYS.EQ.0) GO TO 1341

WRITE(64480)KKs(14JI(E)sI=1,7)

WRITE( 6, 500)KK

CONT INUE

DN 135 I=1,15

VEC(1)=0.0

VEC(7)=1.0

VEC(16)=1.0

IFF=0

NMUC=0

[FF=IFF 41

JII=JICIFF)

DD 145 I=1,15

IF(I.EQ.7) GO TO 145

VEC(I)=VEC(I)+CNCPCH(1,J4J)

CONT INUE

VEC(7)=CNCPCH( 7, JJJ) *VEC( 7)

VEC( 16)=CNCPCH( 16, JJJ)*VEC(16)

IF(CNCPCH( B3 JJJ) eNE+0a0) NMUCZNMUC+]

TF(IFF.LT.7) GO TO 140

VEC(1)=VEC(1)/7.0

IF(NMUC.FQ.0) GO TO 147

ENMUC=NMUC

VEC(8)=VEC(8)/ENMUC
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185

156
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(CONTINUED) '

[F(VEC(B) ¢EQ+0+0) GO TO 147

VEC{8)=1.0/VEC(8)

CONT INUE

DENOM= VFC(6)#VFC(8)

VEC(17)=0.0

IF{DENOMEQ0.0) GO TO 150
VEC(17)=VEC(8)/DENDM

CONT INUVE

FNR SYSTEM NUMBER KK,
ACCEPTANCE MEA SURE

WEIGHT

VOL UME
POWER
coSsT
FAILURE RATE
RELIABILITY .
MAINTAINABILITY MEASURE {(MU)
SAFETY MEASURE

RESUPPLY WEIGHT

RE SUPPLY VOLUME

ENERGY

CREYW REQUIREMENTS

HOY WATER REQUIREMENTS
COLD WATER REQUIREMENTS
DEVELOPMENT RI SK
AVAILABILITY MEASURE

VECI{ 1)
VEC(2)
VEC(3)
VEC(4)
VEC(S)
VEC(6)
VEC(7)
VEC(8}
VEC({9)
VEC(10)
VEC(11)
VEC(12)
VEC(13)
VEC(14)
VECL 1S5)
VEC(16)
VEC(17)

IF{IPSYS.EQ
WRITE(6,510
DD 155 I=1,

IXIND=TEQXCRI( 1)

IS
IS
IS
IS

IS

IS
IS
| 8
1S
IS
IS
IS
IS
s
IS
IS
IS

«0)
KK
17

GO

TO 1S6

IF(IXIND.EQe.O0) GO TO 1S2
IXX=IX{IXIND)
IF{IXX.EQ-0) GO TO 152
WRITE(6+435) |

GO TO 1S53
WRITE(6,440
CONTINUE
CONT INUE
WRITE(6.401
CONT INUE

)y I.VEC(I1)

)

IF(IPSOUT.EQ.0) GO TO 1595
IWRT=MOD{TIWRT, 18)
IFUIWRT.NEL.O) GO TO 157

WRITE(6,720

)

WRITF(6'760)NRCASE'(MISSN(J)oJ 1.18)

WRITE(6+750

)
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(CONTINUED)
WRITE(6,790)(SYSTLI( J) U= 1.16’.(svsrL2(J).J 1,16)
‘WRITE(6+401)
WRITE(64680)
WRITE(6,.,690)
WRITE(6,402)
157 CONTINUE
IWNRT=IWRT+1
IPOWRR=VEC({4)
ICOST=VEC(S)
DO 1S58 J=1.3
158 TABOUT(J)I=VEC( J)
IF(TARDUT(4)GT.1.E19) GO TO 159
TABOUT({4)=VEC( 7)
159 CONTINUE
ND 1590 J=S,13
IF(TABOUT(J)«GT.1.E19)G0 TO 1590
t1=J+4 _
TABOUTY(J)=VEC(IT1)
IF(J.EQeS) TABOUT(J)=TABOUT(J)*(10.%%5)
1590 CONTINUE
WRITE (64 7TOOINRCASE o KK {JI(J) s J=1,4) 4 (TABOUT(J) »J=1,3),
1 IPOWRR, ICOST, (TABOUT(J) s J=4,13)
WRITE(6,710)(JJ(J)ed=5,7)
1595 CNONTINUE
IND=1
WRITE(1IKK s INDo(VEC(1)oI=1,17)
IND=11
, WRITE{1)IKKINDs {JI(IVsJ=197)s(IDUM(JI) sJ=1+10)
160 CONTINUE
165 CONTINUE
WRITE(6,520)INDSYS
IND=-1
WRITE(1)KK, INDs (VEC{I)sI=1,17)
IF(ISYSORLY.NSYSOR) GO TO 130
GO TDO S
295 WRITE(6,475)
sToP
300 FORMAT(18A4)
301 FORMAT(16A4)
305 FORMAT(10X,*MISSION NUMBER *15/)
310 FORMAT(7I10)
311 FORMAT(6E10.0)
315 FORMAT{ I3, 1Xs1155Xs6E1040)
316 FORMAT(I3,1X.s11,17A4)
317 FDRMAT(11'lX.ll.SX,Il'S(lX.IZ).lOX;QAa)
320 FORMAT(60I1,5X,15)
330 FORMAT(I10,1015)
400 FORMAT({1H1.'FOOD SYSTEM DESIGN PROGRAM®//)
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(CONTINUED)

335 FORMAT(110,2013)

401 FNRMAT(IH /)

402 FORMAT(1H )

404 FORMAT(//7/72Xs *DEFINITION OF FUNCTIDONS (BY NUMBER) */5X s *FUNCTION NO
le DESCRIPTION®*/10X+%1%,12X, *PROVIDE FOR FOODY/10Xs%2% 412X, ¢STO
2RAGE'/IOX.'3'.12X,'PREPARATIDN'/IOXc'4'-12Xu'SERV!NG'/!OX"S'.lZXv
3'CONSUMPTION'/10X.'6'olZXo'CLEAN—UP’IIOXo'7'olZX.'RECORDING'//)

405 FORMAT{//1X, *THE FOLLOWING PERFORMANCE AND REQUIREMENTS CHARACTERI
1STICS ARE TO BE EVALUATED IN THIS RUN?')

410 FORMAT(8X, 1A4)

412 FNRMAT(8RX,2A4)

414 FORMAT(8X, 3A4)

415 FDRMAT{8X. 4A4)

417 FORMAY(///1X. *NUMBFR OF PIECES OF EQUIPMENT TO RE PROCESSED ='14/)

420 FORMAT(1X,*ICRD HAS IMPROPER VALUE = *'14)

425 FORMAT(1H1, 'EQUIPMENT CHARACTERISTICS HAVE BEEN ESTABLISHED AS FOL
1LOWS®* /775X, 'NDTE —- DEFINITION OF CHARACTERISTICS BY NUMBER IS*/10X,
2*CHAR NO. NDESCR* /13X, %1%, 7Xs *"ACCEPYANCE MEAS*/13X %2 47X+ *WEIG
BHT* /13X, *3°.7Xs *VOLUME* /13X %49, 7Xe "POWER?/13X+95% 47X "COST*/13X,°*
869 +7Xe *FAILURE RATE®/13X+°7%: 7Xy *EQUIP OPERATING TIME®/13X+"8+7Xs
SEMAINTAINABIL ITY '/ 13X %90 e 77X *SAFETY®* /12X %10°%+7X+*RESUPPLY WEIGHT
69 /12X 119 ,7Xs "RESUPPLY VOLUME /12X %12%,7X, "ENERGY*/12X4°13%+7Xs*
7CREW REQUIREMENTS®/12Xe?14%,7Xe*HOT WATER REQMNTS®/12X+°15%,7X,+°CO
BLD WATER REQMNTS® /12X, %167, 7Xs '*DEVELOPMENT RISK'/) v

430 FORMAT(/1X,*FOR EQUIPMENT NUMBER ®I4/2X, *ASSOCIATED FUNCTION = *'FlI
16646/8Xe *EQPY CHARe NOe VALUE OF CHAR. ')

435 FORMAT (12X, I3,7X, 'NOT CONSIDERED IN THIS RUN')

440 FORMAT(12X%X,413,9XeF166)

441 FORMAT(1H1/1X, *NUMBER OF FUNCTIONAL SUB-SYSTEMS TO BE CONSIDERED =
1 *157)

442 FORMAT( /71X, *FUNCTIONAL SUB-SYSTEM NUMBER '13,1X,°1S COMPRISED OF?
1)

443 FORMAT(9X, *EQUIPMENT NUMBER *13)

444 FORMAT(///73X, *ERROR ENCOUNTERED IN ESTABLISHING FUNCTIONAL SUB-SYS
1TEMS FROM EQU IPMENT LIST*/3X,*FUNCTIONS FOR FUNCTIONAL SUB~SYSTEM
2NUMBER *[3,1X, *ARE NOT ALL THE SAME*'//)

445 FORMAT(1H1, *FUNCTIONAL SUB-SYSTEM CHARACTERISTICS HAVE BEEN COMPU
XTED AS FOLLOWS?®
1//75X+*NOTE - DEFINITION OF CHARACTERISTICS BY NUMBER IS'/10X.
2*CHAR NO. DESCR® /13X *1%,7Xs *ACCEPTANCE MEAS*/13X %2 47X+ "WEIG
BHT /13X, "3, 7Xs *VOLUME ' /13Xe%4*¢7Xs *POWER/13X 3¢5 ,7X4*COST*/ 13X,
46° . 7Xs "FAILURE RATE'/13X,4*7%47X o *RELIABILITY*/13X,+*8*,+7X,
SEMAINTAINABIL ITY /13X 4290 47Xy *SAFETY /12X %107 37X+ *RESUPPLY WEIGHT
61 /12Xe " 117, 7Xs 'RESUPPLY VOLUME'/12Xe%12%+7X s "ENERGY*/12Xs"13%+7X,"
7CREW REQUIREMENTS® /12X+*14%47X,*HOT WATER REQMNTS* /12X ,*15%.7X.'C0O
8LD WATER REQMNTS®/12X+%16* 37X, 'DEVELOPMENT RISK®'/)

450 FORMAT (71X, 'FOR FUNCTIONAL SUB-SYSTEM NUMBRR *'14/2X,*ASSOCIATED FU
INCTION = *F16.6/76X,*SUB-SYS CHAR NO. VALUE OF CHAR.')

213
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{CONTINUED)

455 FORMAT (1H142X, *INTERFACE MATRIX IS AS FOLLOWS?®)

460 FORMAT(1Xs *ROW NR *14,3Xe5012/(7X+5012))

4565 FORMAT(///72Xs *FOR. FUNCTION NR 11242XsT1201Xs *FUNCTIONAL SUR-SYSTEMS
i HAVE BEEN ESTABL ISHED?®* /) ’ : ]

470 FORMAT(///2X, *FOR FUNCTIDNAL SUB-SYSTEM NR *I3+2X+*ASSOCIAYED FUNC
ITION NR IS *14,2X, *WHICH IS NOT BETWEEN LIMITS 1 AND 7¢)

475 FORMAT(///7/73Xe*RUN DELETED*//) ) i

480 FDRMAT(///1Xs "BEGIN EVALUATION OF SYSTEM NR *T14/72Xs "COMPOSITION OF
1 SYSTEM IS AS FOLLOWS*/SX,s *FUNCTION NR FUNC SUBR-SYS NR'/(8X, 13,
214X+ 13)) '

490 FORMAT(/1Xe*FOR SYSTEM NR *14,1X,', INTERFACE IS NOT ALLOWED BETWE
LEN FUNCT IONAL SUB-SYSTEMS NUMRERED *[4,1X,*AND '14/)

500 FORMAT(1X,s*ALL FUNCTIONAL SUB-SYSTEMS INTERFACE FOR SYSTEM NR 14/
1) ’ ' :

S10 FORMAT(//1X, *CHARACTFRISTICS HAVE BEEN COMPUTED FOR SYSTEM NR %14/
1//5X+ *NOTE — DEFINITION OF CHARACTERISTICS BY NUMBER [S*'/10X,
2°CHAR NO. DESCR*/13X,%1%,7Xs * ACCEPTANCE MEASY/13X %2 ,7X 4 'WEIG
3HT'/13X"3'07X9'VOLUME'/I3X0’4'07X.'pO'ER'/l3X"5'Q7XQ'COST'/I3XO'
A6 s 7TXs*FAILURE RATE*/13Xa?'7?,7X + 'RELIABILITY*/13X 498 ,7X, .
5'MAINTAINAB[LITY'/13X.'9'.7x"SAFETY'/lzxo'l0'.7x.'RESUPPLY WEIGHT
6'/12Xs?11*,7Xs *RESUPPLY VOLUME'/I?X{'|2.97X"ENERGY'/!ZX.'13"7XO'
7CREW REQUIREMENTS® /12X, %14%,7X,*HOT WATER . REQMNTS* /12X %15 ,7X."CO
8L O WATER REQMNTS '/ 12X, %16%,7Xs '"DEVELOPMENT RISK®*/12X +%17°47X,*AVAL
SLABILITY MEASURE®'//5X, *COMPUTED CHARACTERISTICS ARE AS FOLLOWS' /6X
1»*SYSTEM CHAR ., NO, VALUE OF CHAR. ')

520 FORMAT(////3Xs *"NUMBER OF SYSTEMS FOR WHICH CHARACTERISTICS HAVE BE
1EN COMPUTED = *16/)

S22 FOQ"AT(ZXQ'IOlFNCoNFCNCP([FNC"IFCNCP(IFNCOINN) 2415)

523 FORMAT(2Xe *NDPTCL(I)ei=1,7 *7IS)

525 FORMAT(2X,* I = *I5,2X,*INDRDCN VECTOR IS *3013/7(31X,3013))

530 FORMAT(2X e 'KKe T1+12,13,14,15,16517 '815)

535 FORMAT(/3X.*NUMBER 0OF PAIRS OF INCOMPATIBLE EQUIPMENTS = 'I3/5X,.'1

INCOMPAT IBLE EQUIPMENT PATIRS ARE AS FOLLOWS®*/8Xs*PAIR NO, PAIR?

2) :

5S40 FORMAT(OXos [T4s6Xy {8, 13,9,°713,2)9)

545 FORMAT(//3X, 'PAIRS OF INCOMPATIBLE FUNCTIONAL SUB-SYSTEMS HAVE REE
IN DERIVED AS FOLLOWS?'/SX,'PAIR NO. PATIR?Y)

550 FDRMAT(Qle?oﬁXQ'('0149."140',')

- 555 FORMAT(//3X, *NUMBER OF PAIRS OF INCOMPATIBLE FUNCTIONAL SUB-SYSTEM
1S = *17/7) .

600 FORMAT(1X, *SER NAME/ FNC ACC WEIGHT VOLUME POWR cas
1T FAIL-RT OP-TM MAINT SAFTY RES-WT RES~-VOL ENERGY CR-REQ H/W
2 Crsw D/R?) ' ’ : - ’

610 FORMAT(9X, -
1*STUDY NOL*',.13X, *(_.BS CU.F T, WTTS KDOL 1/HRS HRS 1/7HRS
2 1/QHS L8Ss CULFT. CwWH/D MH /DAY LB/D LB/D?*) '

620 FORMAT([X.!B.lX.4A4.2X.Il¢2X.F3.l.lXoF6.l-lXoFB.Q.lXo!5¢IXoIS.IX.F
17.6’2x0‘5'2x0F6.301XOF502'1XOFGOl'lx,F8.4.lx.F601'1x0F5.l'2x0F4010

21}
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(CONTINUED)
22XeFBals IXsFae2)
630 FORMAT(6X, [143(*4?,12))
640 FORMAT(1X, *SUB~SYS NO+/ FNC ACC WEIGHT VOLUME POWR CO
1ST FAIL-RT REL MAINT SAFTY RES-WT RES-VOL ENERGY CR-REQ H/W
? C/v D/R*)

650 FNRMAT{1X, *COMPOSITION(EQP SER NOS) LB8sS CU.FTes WTTS KD
10L  1/HRS 1/7HRS 1/QHS LBS CU.FT. CwH/D  MH/DAY L8/D
2LR/DY ) '

660 FORMAT(IX,I‘-'o'o‘3.‘6X.!lo?XoF3ololx'FGOlOIXEF7-lle'[SOIXvISQIXO
lFﬁoSQZXQF4020‘XQF603’IXQFS-ZQIXQFGGl01XuF8.40|X1F6.1v1X0F50103X0F5
2elsIXeFS5als1XeF4.2)

670 FORMAT{S(SXsS{13s%5*)/))

680 FORMAT(1X.*SYS NO. COMPOSITION .ACC WEIGHT VOLUME POWR
1COST REL SAFTY RES-WY RES-VOL ENERGY CR-REQ H/ W . C/7W D/R A
2VAIL®)

£90 FORMAT (11X, *{SUB-SYSTEM NNS)*,8X,'LBS CU.FT, WTYTS KDOL 1

1/QHS L85 CU.FT., CwH/D MH/DAY LB/D LB/D*)

700 FORMAT (1 X, 1804 e%+ 153 1Xs8013e%:%) 32XsF3alelXsFHBelslXeF7alolXselISs1X
lo!SolXQF4a2'lX9F502olx,Fﬁol'IXvFBQA"XQF6.lQIXQFS-I02X0FGQIOIXQF60
2l1e IXsFA 425 1XsF9,7)

710 FORMAT(12X,2(13,°%s°),13)

720 FORMAT(1H1) '

730 FORMAT( 35X.*CHARACTERISTICS OF CANDIDAYTE EQUIPMENTS®)

740 FNRMAT( 30X, *CANDIDATE FUNCTIONAL SUB~SYSTEMS — COMPOSITION AND CHA
1RACTERISTICS*)

750 FORMAT(40X, *FOOD SYSTEMS — COMPQOSITION AND CHARACTERISTICS®')

760 FORMAT{30X,*MISSION NUMBER '1S+5Xs18A4/)

560 FORMAT(3X, *'SYSTEM NDe. *16+.2Xy '"HAS BEEN INTERROGATED NO. OF C
1OMPATIBLE SYSTEMS = *16+2X.*TOTAL NOs OF SYSTEMS = *[6)

565 FORMAT(3X, '"NUMBER OF COMPATIRBLE SYSTEMS = '16)

770 FORMAT{1H1, 3X, *BEGIN SYSTEMS CONSTRUCTION FOR MINIMIZATION OF SEVE
1RAL PERFORMANCE INDICES®'/4X, *NUMBER OF DIFFERENT INDICES TO BE CON
2SIDERED = *14//3X, *IN THE FOLLOWING, EACH PERFORMANCE INDEX IS OF
ITHE FORMY /77X, ‘W 1)XCHAR{ 1)+ W(2)SCHAR(2)4+W(3) *CHAR(3)+osccesssetW (17
A)XCHAR(17)*/3X, *WHERE THE W(I) COEFFICIENTS ARE THE INPUTTED VALUE
56 OF WEIGHTING FACTORS?*/3X, *AND CHAR{I) TERMS ARE SYSTEM_CHARACTER

6ISTICS GIVEN BY*/12X,"* 1 CHAR(I)*/12X,"° 1 ACCEPT
TANCE®* /12X, * 2 WEIGHT* /12X, 3 VOLUME®*/712X."* 4

8 POWER® /12X, * 5 cosTY/

A 12Xs* 6 FAILURE RATE?'/ 12X,
9 v RELIABILITY*" /12X, B MAINTAINABILITY*/12X,? 9
X SAFETY*/12Xs* 10 RE SUPPLY WT*/12X,* 11 RESUP
1PLY VOL'/12Xs* 12 ENERGY*/12X+"* 13 CREW REQTS*/12X,?
2 14 HOT WATER REQTS*/12X.* 15 COLD WATER REQTS'/ 12X,
3* 16 DEVELOPMENT RISK? /712X, * 17 AVAILABILITY*//)

780 FORMAT(1H1/3X,*'BEGIN SYSTEM CONSTRUCTION FDOR MINIMIZATION OF PERFO
1RMANCE INDEX NUMBER *14//3X,'WEIGHTING FACTORS (AS INPUTTED) ARE A
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({CONTINUED) _
2S FOLLOWS*/1HO 47X, "1 WUI) */(7X 312 33X sF1646))

790 FORMAT(2X,32A4)

800 FORMAT{/S5X,*NOMINAL VALUE USED FOR NUMBER OF SUB-SYSTEMS PER FUNCT
1ION IS *147/) . :

810 FORMAT(/S5X, 'NUMBER OF COMPATIBLE SYSTEMS DERVIVED ='IS5/6X,* NUMBER
10F SUB-SYSTEMS PER FUNCTION CHANGED AS FOLLOWS?®)

850 FORMAT(1Xs*IEQ = 'I342Xs"ICRD = 911,2Xs*NDMEQ IS *,2X,17A4)

855 FORMAT (3X, *IEOCNT = *¢[4) ' ‘

860 FORMAT(2X, *NEQCNT "14,5X,* J IRECEQ(J) * /(20X sT14 44X, 13))

B6S FORMAT(2X, *IEQCNT = *[4,2X,'IRECEQ(IEQCNT) = 914)

870 FORMAT(/3X, *NUMBER OF SUB-SYSTEMS PER FUNCTION HAS BEEN ALLOWED TO
1ASSUME ITS*/3X, *MINIMUM VALUE AND NUMBER OF DERIVED SYSTEMS IS GRE
2ATER THAN MAXIMUM?® /10X, *PERFORMANCE INDEX EVALUATION TERMINATED®/)

END :

216
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{CONTINUED)
SUBROUT INE NOTES{ISYSPT)

200 FORMAT{1H1.2Xe °NDTES ON OUTPUTTED TABLES OF CHARACTERISTICS'/)

210 FORMAT(SX,*(1) - ',*TWO OR MORE ASTERISKS (*%x%) LISTED AS THE VALU
1E OF A CHARACTERISTIC INDICATES THAT THE CHARACTERISTIC*/11X,*HAS
INOT AEEN CONSIDERED IN THE RUN.'/) '

220 FNRMAT(5X,'(2) ~ ¢, *CHARACTERISTIC HEADINGS ARE DEFINED AS FOLLOWS
1*713Xs*ACC - CREW ACCEPTANCE (NON-DIMENSTIONAL)®*/13X,'WEIGHT
2 - WEIGHT IN POUNDS (LBS)'/13X,*VOLUME - VOLU@EVIN CUBIC FEE
3T (CUFTLI*/13Xe *POWR ~ POWER IN WATTS (WTTS)*/13X,'COST
4 - COST IN THOUSANDS 0OF DOLLARS (KDOL)*/

X 13X *FAIL-RT -~ FAILURE RATE IN FAILURE
55 PER HOUR (1/HRS)*/ 13X, '0P-TM - EQUIPMENT OPERATING TIME IN H
60URS (HRS)* /13X, *MAINT - MAINTAINABILITY IN REPAIRS PER HOUR {
71/7HRS)I* /713X, *'SAFTY -~ SAFETY MEASURE IN ACCIDENTS PER HUNDRED T
BHOUSAND HOURS (1/7QHS) * /13X, *RES-WT - RESUPPLY WEIGHT IN POUNDS

9(LL.BS)?*/13X,. *RES-VOL - RESUPPLY VOLUME IN CUBIC FEET (CU«FT.3'/13
XX *ENERGY - ENERGY IN HUNDREDS OF WATT-HOURS/DAY (CWH/D)*

X /13X +*'CR-REQ -

1CREW REQUIREMENTS IN MAN-HOURS/DAY (MH/DAY) */13X,'H/W - HOT

2WATFER REQUIREMENTS IN POUNDS PER DAY (LB/D) /13X 'C/ W - C
30LD WATER REQUIREMENTS IN POUNDS PER DAY (LB/D) ‘s

A 13X *D/R - D
4EVELOPMENT RISK (NON-DIMENSIONAL) */13Xs *REL - RELIABILITY ME
SASURE (NON-DIMENSIONAL)*/13X, *AVAIL — AVAILABILITY MEASURE (NO
6N-DIMENS IONAL )* /)

230 FORMAT(SXs "{3) ~ *, *CONCERNING TABLE OF EQUIPMENT CHARACTERISTICS®
1/13X.*(A) — THE HEADING *°*SER®*' [S THE EQUIPMENT®*®S SERIAL NUMBER
2FOR THE RUN'/19X, 'ASSIGNED IN THE COURSE OF INPUTTING TO THE RUN'/
313X, *(AR) — THE HEADING **NAME/NO. *' REPRESENTS THE EQUIPMENT®*S NA
4AME AND (FUNCTIONAL ) NUMBFR.*/19X,s *THESE ARE INPUTTED TO THE PROGRA
SM TOGETHER WITH THE EQUIPMENT®**S CHARACTERISTICS.*/19X+*THE FUNCTI!
60NAL NUMBER FOR THE EQUIPMENT S OF THE FORM Xa.XXeXXeXX . AND IS L
7ISTED UNDFR THE EQUIPMENT®?'S NAME®/13X,*{C) — THE HEADING **FNC**R
BFPRESENTS THE NUMBER OF THE FUNCTION PERFORMED (IN PART) BY THE EQ
QUIPMENT* /)

280 FORMAT(5X, *'{4) - *,°CONCERNING TABLE OF SUB-SYSTEM COMPOSITION AND
1 CHARACTERISTICS*/13Xs'(A) - THE ENTRY ?*SBSYS ND.'' REPRESENTS A
2 UNIQUE NUMER ICAL DESIGNATION ASSIGNED TO FEACH FUNCTIONAL SUB-SYST
3EM* /19X, 'OF THE FORM ¢ *NNNN.XXX'*', WHERE NNNN IS THE CASE NUMRER (
4AS INPUTTED) AND XXX IS A SUBSYSTEM SEQUENCE NUMBER®/19X.* ASSIGNED
5 AY THE PROGRAM®*/13X,*(B) — THE ENTRIES LISTED UNDER **COMPOSITIO
6N*'* REPRESENT UP TO TWENTY-FIVE EQUIPMENT SERIAL NUMBERS®*/19X.*WHI
7CH COMPRISE THE SUB-SYSTEM. THESE ARE PRINTED BELOW THE SURSYSTEM
R NUMBER IN UP TO FIVE ROWS OF*/19X,'UP T0O FIVE ENTRIES EACH, SEPAR
9ATED 8Y COMMAS*/13X,*'(C) - THE HEADING **'FNC*®' REPRESENTS THE NUM
XBER OF THE FUNCTION PERFORMED BY THE SUB-SYSTEM*/)

250 FORMAT{SX,*{5) - *,*CONCERNING TABLE OF SYSTEM COMPOSITION AND CHA
IRACTFRISTICS* /13X, *(A) - THE ENTRY **SYS NO.** REPRESENTS A UNIQU
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(CONTINUED)

2E NUMERICAL DESIGNATION ASSIGNED TO EACH FOOD SYSTEM®/19X,'0F THE
3FORM ' *NNNN.XXXXX®%, WHERE NNNN IS THE CASE NUMBER (AS INPUTTED) A
4ND XXXXX I'S A SYSTEM'/19X.'SEQUENCE NUMBER ASSIGNED BY THE PROGRAM
5.*/13X,*(B) - THE ENTRIES LISTED UNDER *'COMPOSITION'* REPRESENT
6THE ASSIGNED SEQUENCE NUMBERS OF THE SUB-SYSTEMS'/19X."WHICH COMPR
7ISE THE FOOD SYSTEM. THERE IS ALWAYS LISTED EXACTLY SEVEN SUB-SYS
BTEM NUMBERS, ONE*/19X,*FOR EACH FUNCTION TO BE PERFORMED, AND THES
9E NUMBERS ARE SEPARATED BY COMMAS AND LISTED ON TWO LINES.®/19X.'T
XHE FIRST L ISTED PERFORMS FUNCTION 1, THE SECOND LISTED PERFORMS FUJ
CINCTION 2, ETC.'/)
WRITE(6,200)
WRITE(6,210)
WRITF(6,220)
WRITE(6,230)
WRITE (6, 240) .
IF (ISYSPT.NE.O) WRITE(6,250)
RETURN
END
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{CONTINUED) '
SUBRDUTINE DPTHCL
COMMON/DPTHIN/NFCNCP (7)o FACTR(17) 2, IPDPTHNDPTH
COMMON/SPACE/CNCPCH( 1743001, IFCNCP(7,300)I0RDCN{7,200),
1CHRVAL {2004, 1) s OCHRVL(200,1)
COMMON/DPTOUT/NDPTCLL 7)
COMMON/ORDTA/KKORD{(200)
IF({IPDPTH.EQ.0) GN TO S
NCNCPS=0
DO 2 I=1,7
2 NCNCPS=NCNCPS+NFCNCP (1)
WRITE(6, 230)INCNCPS
DN 3 I=1,NCNCPS ,
3 WRITE(6:280)14CNCPCH{6,1)+CNCPCH{B,.1)
5 CONT INUE
I=0
10 I=1+1
J=0
20 J=J+1
EMAINT=0.0
IC=IFCNCP(1,J)
IF({CNCPCH(8, IC)EQ.0.0) GO TO 30
EMAINT=1./CNCPCH{(8,1IC)
30 CONTINUE
CHRVAL(J+s 1 )=FACTR(B)®*EMAINT
DN 40 K=1416
IF(K.EQ.8) GO TO 40
CHRVAL{Js1)=CHRVAL(J» 1)+FACTR(K) XCNCPCHI(K,IC)
40 CONTINUE ’ ' ' '
AVAIL=0.0
DENOM=EMA INT4+CNCPCH( 64 J)
IF{DENOM.EQa0.0} GO TO SO
AVAIL=EMAINT/DENOM
50 CHRVAL(J+1)=CHRVAL(J,1)+FACTR(17)*AVAIL
IF(IPOPTHNE «0) WRITE(64250)14JsICEMAINT JAVAIL JCHRVAL{Js1)
IF{J<LT.NFCNCP(I)) GO TD 20
NMX=NFCNCP( 1)
IF(NMX.GTs1) GO TO S5
TORDCN( I, 1)=IFCNCP{( 1, 1)
NDPTCL(I)=1
GO TO 100
55 CONTINUE
CALL ORDR({CHRVAL 4OCHRVL s 1 sNMX ¢ 1)
DO 60 J=1+NMX
KK=KKORD(J)
IORDCN( 1. J )= IFCNCP(1,KK)
60 CONTINUE
IF(IPDPTH.EQ.0) GO YO 65
WRITE (64 200) [+ NMX

219



FOOD SYSTEM DESIGN PROGRAM - BASIC MODEL

(CONTINUED)

WRITE(65210) (KKORD(J )s IORDCN(1T4+JI) 4J=1,NMX)

65 CONTINUE
IOPTH=0
INPTCL=0
J=1

70 IDPTH=IDPTH+1
IDPTCL=IDPTCL+1
IF{IDPTCL «GT NMX) GO TO 95

80 IF(OCHRVL(Jel)NEJOCHRVLIJ+1,1)})G0 TO 90

I0PTCL=TIDPTCL +1
IF(IDPTCL.GY .NMX) GO TO 95
J=J+1
GO TO 80

90 J=J+1
IF{IDPTH.LTNDPTH) GO TO 70
NDPTCL{I)=IDPTYCL '
GO TO 100

95 CONT INUE
NDPTCL ( I )=NMX

100 CONTINUE

IF(IPDPTHeNE0) WRITE(6,220)NOPTCL(T)

IF ([.LTe7) GO TO 10
RETURN ’

200 FORMAT(3X,*SUBRDUTINE DPTHC
1) IORDCN(I,J)*)

210 FORMAT(10X,15,5X,14)

220 FORMAT(3X, *NDPTCL(I) = *[5)

230 FORMAT(3X, *SUBR DPTHCL . NCNCPS

1 CNCPCH(8,1)°)

240 FORMAT (SXeI342Xe 1E164792X41E1647)
= *I3s1Xe? IC =

250 FORMAT(SXe® I = *12,1X,* . J

Le*AVAIL = 'El6.7s1X, 'CHRVAL(.Jo1)

END

L

220

912 2X s * NMX

TIS/S5X,

'E16.7)

I

*IS/SX* KKORD (J
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FODD SYSTEM DESIGN PROGRAM - BASIC MODEL
{CONTINUED)
SUBROUTINE FSRSYSIUIFIRST.NCNCPS,IPRNT)
INTEGER®?2 [DMSTR
COMMONZ/SPACE/Z IC{7+10+104,10)+1Q(7+410+10)
COMMON/IDM/IDMSTRY({ 300,25)
DIMENSTION N{7)eM{7510)sNDUM{7) MDUMU10)IDUM(10),II1(10)

IN THIS SUBROUTINE, FOR FUNCTION I (I = 14+24+3¢84+s5¢6¢ AND 7).,

N(1) = NUMBER 0OF SUB-FUNCTIONS IN FUNCTION I '

M(TsJ) = NUMARER OF EQUIPMENT LISTS IN SUB~-FUNCTION J

0OF FUNCTION 1
IQ{1,J,K) = NUMBER OF EQUIPMENTS IN EQUIPMENT LIST K
OF SUB-FUNCTION J OF FUNCTIDN I
IC{IsJsKel )= EQUIPMENT NUMBER FOR L-TH PIECE OF EQUIPMENT
IN EQUIPMENT LIST K OF SUB-FUNCTION J OF FNCTN 1

REWIND 2

IF{IFIRSTNEL.O) GO TO 10

IFIRST=1

NO S5 I=t.7

N{I)=1

DO S J=1,10

M(TIsJ)=1

N0 S K=1,10

I13(1+J4K)=0

DO S L=1,10

IC(LeJeKel )=0

GO TO 14

CONT INUE .

READ (2) (NUI)sI=17)s({{M{TIeJ)ed=1,10)s1I=1,7)
DN 13 I=1,7

READ (2) {({(1Q{ 14 JsK)eK=1410),0=1,10)
DO 12 J=1,10 .
READ (2) ((IC(IsJsKeL )l =1410)4K=1,10)
CONT INUE '

CONT INUE

READ(S,100) (NDUM(I)e1=1,7)

DO 1S I=1,7

IF(NDUM( T)+EQ.0) GO TO 15
N(I)Y=NDUM( I).

CONTINUE

DN 40 1I=1,7

IF(NDUM{I)+EQ.0) GO TO 40
READ(S+110) (MDUM{ J),J=1,10)

DO 20 J=1410

IF{MDUM(J) .EQ.0) GO TO 20
M{1,J)=MDUM(J)

CONT INUE
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({CONTINUED)
DO 35 J=1,10
IF{MDUM(J) .EQ.0) GO YO 35
MIJ=MDUM(J) -
DO 30 K=1,M1J
READ(Ss 120)1QDMe ( IDUM{L ) oL=1,10)
I0( 1, JoK)=1QDM
IF{IGDM.EQ.0) GO TO 30
DO 25 L=1,1QDM
25 ICL{IsJeKoLI=IDUMIL)
30 CONTINUE
35 CONTINUE
40 CONT INUE
WRITE(6,195)
DN 60 I=1,7
WRITE{(6+,200)1I.N(1)
NI=N(T)
DO 55 J=1,NI
WRITE(6+4210)J,M( 1)
MIJ=M(T4J)
WRITE(6,220)
‘DO 50 K=14MIJ
IF(IQ(1,J+sK)eEQ.0) GO TO 45
1QDM=1Q( Ts JyK)
WRITE(6+230)I1QDM( IC(T 4JsKolL)+L=1 4+ IQDM)
GO TO SO
45 WRITE(6,24011Q(1,J.K) ' ~
50 CONTINUE
55 CONT INUE
50 CONTINUE
REWIND 2
WRITE (2) (N(ID)eI=1e47)s((M{T14J)sJ=1410),I=1,7)
DN 63 I=1,7 N
WRITE (2) ((1Q(T1+JeK)eK=14510)4J=1,10)
DO 62 J=1,10 ,
WRITE (2) ((IC({TesJeKslL)eL=1,10)eK=1,10)
62 CONTINUE
63 CONT INUE
DO 64 I=1,300
DN 64 J=1,25
64 IDMSTR{I,J)=0
ICNCPT=0
1=0
65 I=1+1
DO 68 J=1,10
68 IF(M(I,J)eEQ.0) M(I,J)=1
MI1=M(I,1)
MI2=M(1,2)
MI3=M(1, 3)
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{CONTINUED) '
MIA=M(1,4)
MIS=M(1,5)
MIG=M(1,6)
MI7=M(T1,7)
MIB=M(1,8)
MI9=M({1,9)
MI10=M(1,10)
DO 80 I1=1,MI1
DN 80 I2=1,MI2
DN 80 13=1,M13
DD 80 14=1,MI4
NN 80 15=1,MI5
DO 80 I6=1,M16
DO B0 [7=1.MI7
PN 80 18=1,MI8
PN 80 I9=1,MI9
NN B0 110=1,M110
11(1)=11
11(2)=12
I1(3)=13
1T1(a)=14
11(S)=15
[1{6)=16
11(7Y=17
11{8)=18
11(9)=19
I1¢10)=110
ICNCPT=TCNCPT+1
K=0
NTI=N(T)
DO 75 L=1,NI
IL=I11(L)
IF(IQUI.LsIL).EQ.0) GO YO 75
10DM=1Q{I,L ,IL)
DN 70 JJ=1,1QDM
K=K+1
70 INMSTR{ICNCPT +KI=IC(IeLosIL+JJd)
.75 CONT INUE
80 CONTINUE
IF{l«LTa7) GO YO 65
NCNCPS=ICNCPT
RETURN
100 FORMAT(7110)
110 FORMAT(1015)
120 FORMAT(I10,1015)
195 FORMAT(1H1/2X,'SUB~-FUNCTION COMPOSITION GIVEN AS FOLLOWS®/)
200 FORMAT(/3X,*FOR FUNCTION NUMBER *12,4Xs *NUMBER OF SUB-FUNCTIONS =
1°12/7)
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(CONTINUED) - ' .

210 FORMAT(6X: *FOR SUB-FUNCTION NO. °*12:3Xs*NUMBER OF EQPT LISTS = *[2

1) N
220 FORMAT(8X,*NO. OF PIECES OF EQPTY EQUIPMENY LIST?)
230 FORMAT{17X+12412X,10(136%4"))
240 FORMAT(17X,12)

END
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F0OOoD SYSTEM DESIGN PROGRAM - BAS[C MDDEL
“(CONTINUED)
SUBROUT INE DRDR(XINoXORDoIVORDoNMX.NVAR)

REVISED 12 NOVEMBER 1970 (FOR BASIC MODEL'4 FOOD SYSTEM DESIGN)

COMMON/ORDTA/KKORD( 200)

DIMENSION XIN(200+1)+XORD{200s1),

1XX(200),KK{200)
I1=1VORD
NN 10 J=14NMX
KK{J)=J
10 XX{JI=XIN(J,IT)
N=NM X
ICNT=0
20 CALL MNMUM({ XXsNoKs XK)
ICNT=ICNT+1
KKORD( ICNT )=KK({K)
N=N-1
IF(KsGT.N) GO TO 40
NN 30 J=K,N
KK{JI=KK(JI+1)
30 XX{J)=XX(J+1)
a0 CONT INUE
IF{N.GT.1) GO TO 20
ICNT=ICNT+1 '
KKORD( ICNT)I=KK (1)
[F{ICNT .NE.NMX) GO TO 20
PO SO 1=14NMX
K=KKORD( 1)
DO SO0 J=1,NVAR
XORDUT 4 JYI=XIN{K.J)
50 CONTINUE
60 CONTINUE
RETURN

70 WRITE(H6,100) ICNT,NMX, (XINL{JII),J=1,NMX)
WRITF(6+110)Y(T1.KKORD{I),I=1,ICNT)

GO TO 60

100 FORMAT{//2Xs*IN SURR ORDR,
1S NOT EQUAL NMX {(INPUT AS
2{BXs 1E16.7))

FINAL VALUE OF ICNTY = *J4,2X,WHICH DOE
14,1 Xs?)*/3Xe"XIN(JLIT) IS AS FOLLOWS®/

110 FORMAT (/3X,* I KKORD(IDI®*/(3X,13,6X,14))

END
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FOOD SYSTEM DESIGN PROGRAM -~

{CONTINUED)
SUBROUT INE MNMUM{ X ¢N oKy XK)
DIMENSION X(200)
L=1 '
Lpi=2 ‘
IFIXILP1)GToX(L)) GO TO 2
L=LP1t ~
LPI=LP1l+1
IFILP1.,LE.N) GO YO 10
K=L
XK=X(L)
RETURN
END

END OF CASE
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FOOD SYSTEM DESIGN PROGRAM — EVALUATION LINK
MAIN - FOOD SYSTEM DESIGN PROGRAM — EVALUATION LINK
REVISED 16 NOVEMBER 1970

INTEGER*2 JJS+KKS, ISYSOK

COMMON/ORDTA/KKORD( 2000)
COMMON/PRTDTA/MISSN( 1B)., NRCASE,SYSTL1{16),5YSTL2(16)
DIMENSION IX{10)s IDUM{20)+VEC({17)+1EQXCRI{17)»
1CONSZ{18), IVCON(S)DLCON{ S) 4,NVCON(S),

2CON(18)+CODMU17)4 IVORD(17),
3KKS(2000)vVECS(?OOOo17),XX(102000)gYY(lo?OOO)

DIMENSION JJ(7): TABOUT(13),FACTR{17)+JJS{T7,2000),1SYSOK(2000)
DATA TEQXCR/5%04 14132445+ 5:69798+8:943/
CONSZ(18)=0.0

WRITE({(6, 300)

CALL NOTES

REWIND 1

READ(S, 250 INCASES, IP,IPV,IP0, ICRDOP
ICASE=0

CONTINUE

ICASE=ICASE+1

WRITE(6, 300)

WRITE(64302)

READ(1)IKK, {MISSN(I)sI=1,18)
WRITE(6,30S)(MISSN(I),I=1,18)
READ(I)KK-(IX(I).I—I,IO)'NRCASE'(IDUM(l)0!-107)
WRITE(6, 306 INRCASE

DO 1303 JU=1,13

TABOUT{J)=0.0

DO 1304 U=7,17

IF{J.EQeB) GO TO 1304

IXIND=IEQXCR(J)

IFCIXINDLEQ.0) GO TO 1304

IXX=IX({ IXIND)

[IF{IXX.EQe0} GO TO 1304

11=J-4

IF(J.EQe7) II=11+41

TABOUT{I1)=1.E20

CONT INUE

IF(IP.EQe0) GO TO 7
WRITE(As 3101 (1,IX(I)eI=1,9)

CONT INUE

READ( 1 )NSYSORL{IDUM(1),1=1,18)
WRITE(6+,420)INSYSOR

ISYSOR=0

ISYSOR=ISYSOR+1

READ( 1) ISYTST, !DMNY.(FACTR(I)Q! 1e¢17)

N
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FOOD SYSTEM DESIGN PRDGRAM — EVALUATION LINK
(CONTINUED)

IF(ISYSOR.EQ.ISYYST) GO TO:9
WRITE(6+430)ISYSOR,,ISYTST
GO 0O 130
CONTINUE
IWRT=0
WRITE(6,840)1SYSOR
WRITE(G6, 4S50 I+FACTRII) +1=1,17)
READ(S, 250 INTOP
READ{( S, 255)(SYSTL1I(J)+J=1,16)
READ(Se 255)(SYSTL2(J )eI=1,16)
TICNT=0
ICNT=ICNT+1
READ(1)KK s IND(VEC({I)oI= 1017)
IF{IP.EQ.0) GO TO 15
WRITE(6s31S)KKe INDeICNT
WRITE(65,320)( T+ VEC(TI)sI=1,417)
CONT INUE
IF(IND.L TS0) GO 7O 30
READ(1IKK ¢ INDs (JJI{I)sI=1T7)(IDUMIJ) 4 J=1,10)
KKS{ ICNT )=KK
DO 16 JU=1,.7
JISUJILICNT I=QU(J)
1I=0
DO 20 [I=1.,17
VECS(ICNT, I)=VEC( )
CONTINUE
IF([CNT.GE-ZOOO) GO. TO 30
GO TO 10
CONT INVE
NSYS=ICNT—-1
WRITE(6,325INSYS

"FOR SYSTEM NUMBER KKS{ICNT),

VECS{ICNT.1) IS ACCEPTANCE MEASURE
VECSC(ICNT,2) IS WEIGHT
VECS(ICNT,3) IS VOLUME
VECS{ICNT,4) IS POWER
VECS{ICNT,5) IS COST
VECSC{ICNT.6) IS FAILURE RATE
VECS(ICNT,7) IS RELIABILITY
VECS(ICNT,8) IS MAINTAINABILITY
VECS{ICNT,9) IS SAFETY _
VECS{ICNT,10) IS RESUPPLY WEIGHT
VECSUICNT.11) IS RESUPPLY VOLUME
VECS(ICNT,12) IS ENERGY
VECS{ICNT, 13) IS CREW REQUIREMENTS
VECS(ICNT,14) IS HOT WATER REQUIREMENTS
VECS{ICNT.15) IS COLD WATER REQUIREMENTS
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FOOD SYSTEM DESIGN PROGRAM — EVALUATION LINK

{CONTINUED)
VECS(ICNT, 16) IS DEVELOPMENT RISK
VECS(ICNT,17) IS AVAILABILITY

DO 31 I=1,NSYS

XX{1eI)=0e0

DO 31 J=1,17

XXC1s IV=XX(14 I)+FACTR(J)ERVECS(I,+J)
CONT INUE

CALL DORDR{ XXs YY, 14NSYS,1)
NTOPDM=NTOP

IFI{NTOP 4.GT .,NSYS) NTOPDM=NSYS
IF{NTOPDM.EQ.0) GO TO 130

DD 34 I[=1,NTOPDM

KKO=KKORD( 1)

DO 32 J=1.17

VEC( J)=VECSIKKD,. J)

KK=KKS{KK0O)

DO 33 J=1.7

JI(II=JISTJ.KKO)

CALL PRINT{IWRT KK, VECsJJS» TABOUT)
CONT INUE
READ(S,260){CONSZ([)+1=1+17)

CONSZ{(I) IS THE BASE CONSTRAINT VALUE FOR CHARACTERISTIC NUMBER I

READ{S, 250 INVARCN

NVARCN IS THE NUMBER OF CONSTRAINT PARAMETERS TO VARY (NVARCN.LE.S

DO 35 I=1.5

IVCON({I)=18

DLCON{13=0.0

NVCON(YI)=1

CONT INUE

IF{NVARCN.EQ.O0) GO TO 45
DO 40 I=1,NVARCN

READ (S, 270 )IVCON{ L) +DLCON( T ) NVCON(T)
CONT INUE

DO 50 I=1,17
CON(T1)=CONSZI{ 1)

NVC1I=NVCON(1)

NVC2=NVCON{ 2)
NVC3=NVCONI( 3)
NVC4=NVCONI(4)
NVCS=NVCONI(S)
I11=1VCONC(1)
112=1VCON(2)
113=1VCON( 3)
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(CONTINUED)

114a=1VCON( &)
11S=1VCON(S)
ICNT=0
CONC(TI1)= CONSZ(II11)-DLCON(1)
DO 90 I1=1,NVC1
CON(TI1)=CON{IT1)+DLCONC(1)
CON{II2)=CONSZ(IT12)-DLCON(2)
DO 90 [2=1,NVC2
CON(II2)=CON{I12)+DLCON( 2)
CON(TI3)=CONSZ(TI3)-DLCON( 3)
DN 90 I3=1,NVC3
CON(II3)= CON(I[3)+DLCON(3)
CON(IT4)=CONSZ{II4)-DLCON{A4)
DD 90 14=1,NVC4
CON{I114)=CON{I14)+DLCON(4)
CON(ITIS)=CONSZ(115)-DLCON(5)
NN 90 IS=1,NVCS
CON(IIS)=CON{ IIS)+DLCON(S)
ICNT=ICNT#1
IF(IP.NE.O) WRITE(6,330)ICNT
IF({IP .EQ.0) GO TN S5
DD 55 I=1,17
IXIND=IEQXCR(I)
IF{IXIND.EQ.O0) GO TO S2
IXX=IX{IXIND)
IF(IXXeEQe0) GO TO 52
WRITE(6,332)1
GN TO S5 _

52 WRITE{(6.335)1,CON(1)

5% CONTINUE
WRITE(6, 390)

56 CONT INUE
NO 58 I=2,16

58 CODM{ I)=CON(T)
CODM{ 1)=-CON( 1)
CODM{ 7Y¥=~CON(7)
CODM(17)=-CON (17)
1SYS=0
10K=0

60 ISYS=ISYS+1
KK=KKS({ ISYS)
DD 65 1=2,16

65 VEC{I)=VECS(ISYS,!I)

‘ VEC(1)=—VECS{ISYSs1)

VEC{7)==VECS(ISYS,7)

VEC(17)=—-VECS{ISYS,17)

DO 70 I=1,17

IXIND=IEQXCR{ I)

230 '



FNDD SYSTEM DESIGN PROGRAM — EVALUATION LINK
{CONTINUED) o
IF{IXIND.EQ.0) GO YO 68
IXX=IX{ IXIND)
IF{IXXeNE-O) GO TO 70
68 CONTINUE
IFI(VEC(1)GT.CODM(I)) GO TO 75
70 CONT INUE
IF(IPNEJOIWRITE{6, 340)KK
IOK=T0OK +1
ISYSOK( IOK )=ISYS
DO 73 (=1,415
IXIND=IEQXCR( 1)
IF{IXIND.EQ.0O) GO TO 72
IXX=IX{ IXIND)
IF(IXX.EQeO0) GO TO 72
TF{IP NELO)IWRITE(6,332)1
GO TO 73
72 CNONT INUE
IF(IP.EQ.0) GO TO 73
WRITF{(H6,345)1, VECS{ISYS,1)
73 CONTINUE
GO TO 80
75 CONTINUE
IF{IP NE,LO) WRITE(H,350) KK
80 CONTINUE
IF(ISYS .. TLNSYS) GO TO 60
IWRT=0
NOK= 10K
IF (NOK.EQ.0) GO TO 85
IFI{NOK.GT.1) GO TO 8000
NTOPDM=1
KKORD(1)=1
GO YO 8100
8000 CONTINUE
DO A1 I0K=1,NOK
ISYS=ISYSOK( 10K)
XX{(1ls IOK)=0,0
DD 81 J=1417
XX{1s IOKI=XX(19 IOK)I+FACTR( JIXVECS(ISYS,J)
81 CONTINUE
CALL ORDR{XXesYYy 1,NOK, 1)
NTOPDM=NTOP
[FINTOP 4 GT oNDOK) NTOPDM=NOK
8100 CONTINUE ‘
READ{ 5+ 255)(SYSTL1I{J)sJ=1416)
READ(S5,255)(SYSTL2(J)sJ=1,16)
DO 84 I=1,NTNPDM
IOK=KKORD(1I)
ISYS=ISYSOK(10K)
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FODD SYSTEM DESIGN PROGRAM -~ EVALUATION LINK

(CONTINUED)
DD 82 J=1,17
VEC(JI=VECS{ISYS,.J)
KK=KK S{ ISYS)
DO 83 JU=1,7
JI(I)=JIS(J, ISYS)
CALL PRINT{IWRT.KK,VECeJJs TABOUT)
CONT INUE
GN TO 90
CONTINUE
READ( S, 255 ){SYSTL1{J)+JI=1,416)
NREAD( 5. 255 )Y(SYSTL2{J)eJd=1,16)
DO 86 J=1,17
VEC(J)=0.0
KK=0
DN 87 J=1,7
JJ(JIr=0
CALL PRINT({IWRT XK sVEC,JJs TABOUT)
WRITE(6,460)INOK
CONT INUE
WRITE{6,355)

BEGIN ORdERING TASK

IF(IORDDP .EQ.0) GO TO 120
READ(S, 250 )NVORD
WRITE(6s 360 INVORD
IF(NVORD.EQ.0) GO TD 120
READ(S5,280)( IVORD(I),1=1,NVORD)
PO 110 {I=1,NVORD -
IV=IVORD(TI)
WRITE(6s370)I1,1V

DO 95 I=1,NSYS
XX{1sI)=VECS(Is1V)

CALL ORDR(XXsYYs 1,NSYS,1)
IF(IPND.EQ.0) GO TO 100
WRITE(6+37S)(YY({1,I)41=1,NSYS)
CONT INUE

WRITE(6,378)

DN 105 I=1,NSYS

KKO=KKORD( 1)

K=KKS({KKO)

WRITE (6, 380) 4K

CONT INUE

WRITE(6,390)

CONT INUE

CONT INUE

IF{ISYSOR.LT.NSYSOR) GO TO 8
WRITE(6,400)
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(CONTINUED)

IF{(ICASE.LT.NCASES) GO TO 5
130 CONTINUE

WRITE(6+410)

svop
250 FORMAT{7110)
255 FORMAT(16A4)
260 FORMAT(56E10.0)
270 FORMAT(TI10,1E10.0,110)
280 FORMAT(1415) :
300 FORMAT{1HL/3X, *PROGRAM TO EVALUATE FOOD SYSTEM DESIGNS*//)
302 FORMAT(//2X.*IN THIS PROGRAM, NUMBERING OF CHARACTERISTICS (AND CO

INSTRAINT PARAMETERS DEFINED BY*/SX,* NUMBER CHARACTERISTIC'/
25X, " 1%+ 6Xe *ACCEPTANCE? 7 '

35X, * 2% ,6Xs "WEIGHT Y/

45X " 3%, 6Xs *VOLUME '/

55Xe * 4% . 65X *"POWER? 7

65X, S, 6Xs *COST?/

75%e * 6%,6Xs *FAILURE RATE?'/

BS5X,* T4 6Xe *RELIABILITY?/

95X, 89 ,6X, "MAINTAINABILITY?/

XS5Xe?  9%,6X, *SAFETY/

15Xs*  10',6X, 'RESUPPLY WEIGHT®*/
25Xe* 117, 6Xs 'RESUPPLY VOLUME */
35Xe' 12°¢,6X, *ENERGY '/
45X,* 13%,6X, *CREW REQUIREMENTS?/
55Xs* 18',6X, *HOT WATER REQUIREMENTS'/
65Xe* 15%,6X, 'COLD WATER REQUIREMENTS®/
75Xe* 16°,6X, *DEVELOPMENT RISK®*/
BS5Xs' 17%,6Xe *AVAILABILITY?*///)

305 FORMAT(18A4)

306 FORMAT(//8Xs *MISSION NUMBER °*15/)

310 FORMAT(/1Xe*IX VECTOR IS*/5X,* I IXCI) */(5Xe1243X413))

315 FORMAT(2X. *KK, INDs ICNT?, 3X,314)

320 FORMAT(3X,* I VEC({T)*/(3Xs12+42X+E1647))

325 FORMAT(/2X, *NUMBER OF SYSTEMS TO BE EVALUATED = °*l4/)

330 FORMAT(1H1/3X,*BEGIN EVALUATION USING CONSTRAINT SET NUMBER *1a/
14X, FOR WHICH CONSTRAINT VALUES ARE®/5X, "VARIABLE NR. CONSTRAIN
27 VALUE®')

332 FORMAT(9X, [2,7X, *NOT CONSIDERED IN THIS RUN')

335 FORMAT(9X, 12, 7XsF16.6) - i

340 FORMAT(3Xs*SYSTEM NUMBER *[4,2X,*SATISFIES ALL CONSTRAINTS'/4X.°*SY
1STEM CHARACTERISTICS ARE AS FOLLOWS®/S5X, *VARIABLE NR. CHARACT.
2VALUE"*)

345 FORMAT(9Xs [2+7XeF 164 6)

350 FORMAT(3X, *SYSTEM NUMBER '[4,2Xs*DOES NOT SATISFY ALL CONSTRAINTS®
1)

355 FORMAT(///2Xs'END OF CONSTRATNT EVALUATIONS®)

360 FORMAT(1H1/2X, 'BEGIN ORDERING TASK®*/3X,*NUMBER OF DIFFERENT ORDERI
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(CONTINUED)

INGS TO BE DERIVED = ¢14/)

370 FORMAT(//3X, *ORDERING NUMBER *[4/4Xs*NUMBER OF CHARACTERISTIC BY W
1HICH ORDER IS TO BE ESTABLISHED = *I2)

375 FORMAT(2X,* YY VECTOR */(8E16.7)) ) ‘ ,

378 FORMAT(4X, 'ORDERING IS AS FOLLOWS*/SX,*NR IN ODORDER SYSTEM NR?
1)

380 FORMAT(7Xs15+45X¢15)

390 FORMAT (/)

400 FORMAT(//3X+*END OF CASE?!)

410 FORMAT(///7/73Xs*END OF RUN®)

420 FORMAT (//3Xs *NUMBER OF PERFORMANCE INDICES TO BE CONSIDERED FOR TH
11S MISSION = *[az):

430 FORMAT(//5X, *1SYSOR (SET IN EVAL LINK) DOES NOT EQUAL [SYTSY (INPU
1T FROM TAPE GENERATED BY BASIC MODEL®*/10Xs 'ISYSOR = *15,5X,*ISYTST

2 = *%15/)
440 FORMAT(1H1,3X, *BEGIN ANALYSIS FOR PERFORMANCE INDEX NUMBER *14/7X,
1*WEIGHT ING FACTORS ARE AS FOLLOWS®*/9X,.* 1 w(rje+*)

450 FORMAT{9X, 13,2XsF1646) : .
460 FORMAT(//20Xs *NUMBER OF SYSTEMS MEETING CONSTRAINTS = *[2/)
END c
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(CONTINUED)
SUBRUOUTINE NOTES _

200 FORMAT{1H1+2X, *NOTES ON OUTPUTTED TABLES OF CHARACTERISTICS'/)

210 FORMATI{SXs (1) - ', *TWO DR MORE ASTERISKS (*%%) LISTED AS THE VALU
I OF A CHARACTERISTIC INDICATES THAT THE CHARACTERISTIC'/11X,*HAS
INOT BEEN CONSIDERED IN THE RUN.'/)

250 FORMAT(S5Xe'(2) ~ %, $CHARACTERISTIC HEADINGS ARE DEFINED AS FOLLOWS
1°/13X,*ACC - CREW ACCEPTANCE (NON-DIMENSIONAL)®/13X,*WEIGHT
2 - WEIGHT IN POUNDS (LBS)*/13X,*VOLUME ~ VOLUME 1IN CUBIC FEE
3T (CUFT)?'/13X, *POWR — POWER IN WATTS (WTTS)*/13X,*'COST
4 - COST IN THOUSANDS OF DOLLARS (KDOL) '/

7 13X, *SAFTY - SAFETY MEASURE IN ACCIDENTS PER HUNDRED T
BHOUSAND HOURS (1/QHS)*/13Xe 'RES~WT - RESUPPLY WEIGHT IN POUNDS
9(LBS) /13X, *RES-VOL - RESUPPLY VOLUME IN CUBIC FEET {CU«FT4)*/13
XXs * ENERGY — ENERGY IN HUNDREDS OF WATT-HOURS/DAY (CWH/D)®

X /13X, *CR-REQ -
1CREW REQUIREMENTS IN MAN-HOURS/DAY (MH/DAY)*/13X,'H/W ~ HOT
2WATER REQUIREMENTS IN POUNDS PER DAY (LB/D) /13X ,'C/W -C
30LND WATER REQUIREMENTS IN POUNDS PER DAY (LB/D) vy

A 13X,*D/R - D
4EVELOPMENT RISK (NON-DIMENSIONAL)*/13X, *REL - RELIABILITY ME
SASURE (NON-DIMENSIONAL )® /13X, *AVAIL — AVAILABILITY MEASURE (NO
6N~DIMENSIONAL )*/) _

260 FORMAT(S5X,*{3) — ¢, *CONCERNING TABLE OF SYSTEM COMPOSITION AND CHA
IRACTERISTICS®*/13Xe *(A) — THE ENTRY **SYS NO.** REPRESENTS A UNIQU
2E NUMERICAL DESIGNATION ASSIGNED TO EACH FOOD SYSTEM®/19X,*0F THE
IFORM * *NNNN<XXXXX®**y WHERE NNNN IS THE CASE NUMBER (AS INPUTTED) A
4AND XXXXX IS A SYSTEM?®/19X,?*SEQUENCE NUMBER ASSIGNED BY THE PROGRAM
S5.*/13X,*({B) — THE ENTRIES LISTED UNDER **COMPOSITION®*®* REPRESENT
6THE ASSIGNED SEQUENCE NUMBERS OF THE SUB-SYSTEMS?®/19X.*WHICH COMPR
71SE THE FOOD SYSTEM. THERE IS ALWAYS LISTED EXACTLY SEVEN SUB-SYS
BTEM NUMBERS, ONE */19X,*FOR EACH FUNCTION TO BE PERFORMED, AND THES
9E NUMBERS ARE SEPARATED BY COMMAS AND LISTED ON TWO LINES.*/19X,'T
XHE FIRST LISTED PERFORMS FUNCTION 1, THE SECOND LISTED PERFDRMS FU
INCTION 24 ETCo'/)

WRITE (6, 200)
WRITE(6,210)
WRITE(6,220)
WRITE(6,250)
RETURN

END
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{CONTINUED)
SURROUTINE PRINT(IWRT,KK,VEC,JJ, TABOUT)
CDMMON/PQTDTA/MIQSN(lB)vNRCASE.SYSTLl(lG)oSYSTLZ(lG)
DIMENSION VEC(173)+JJ(7),TABOUT{(13)
IWRT=MOD(IWRT.18) "
IF(IWRT .NE-O) GO YO 157
WRITE(6,720)
WRITE(64 760 INRCASE s { MISSN( J) s J=1,18)
WRITE(6,750)
WRITEL{64790)( SYSTLI{I)+sI=1416):(SYSTL2{I)+1=1,16)
WRITE(6,401)
WRITE(6,680)
WRITE(6,5690)
WRITE(6,402)
157 CONTINUE
IWRT=IWRT+1
IPOWRR=VEC(4&)
ICOST=VEC(5)
DO 158 J=1,3
158 TABOUT(J)I=VEC(J)
IF(TABDUT(4).GT+.1.E19) GO TO 159
TABOUT(4)=VEC(7)
159 CONT INUE ‘
DO 1590 J=S5,13
IF(TABOUT(J) «GT+1.E19)GO0 TO 1590
11=J+4
- YABOUT( J)=VEC(IT)
IF(J.EQeS) TABOUT(J)I=TABOUT{JII%(10.%%5)
1590 CONTINUE
WRITE (65 TOO0INRCASE oKK, (JJI( J) s J= lo4)o(TABDUT(J)oJ 1¢3)s
1 IPOWRR, ICOST, [ TABOUT(J) +J=4,13)
WRITE(64710)(JJ(J),0=5,7)
RETURN
401 FORMAT(1IH /)
402 FORMAT(1H )

680 FORMAT(1X,'SYS ND, COMPOSITION ACC WEIGHT VOLUME POWR
1COST REL SAFTY RES-WT RES-VOL ENERGY CR-REQ H/W C/7u D/R A
2VAIL®* ) '

690 FORMAT(11X, *(-SUB-SYSTEM NOS)*,8X,'L8S CU.FT, WTTS KDOL 1

1 /7QHS L8as CU.FT. CWH/D MH/DAY L8/D LB/D?Y)
C

700 FORMAT(1 X, T4 e s IS e 1XoA(I30%4°) ¢2XeF3el sl XsFBalelXeFTeloelXoIS541X
l.lS.lX.Fu.Z.lx.FS.Z.Lx.F6.l.lx.F8.4.lx.F6.l.IX.FS.I.ZX.F6.1.1X.F6.
21, IX9sFa,2, IXeF9,7)

710 FORMAT(12X42{13¢%,%),13)

720 FORMAT{1H1)

750 FORMAT{40X, *FOOD SYSTEMS - COMPOSITION AND CHARACTERISTICS')

760 FNRMAT(30X, *MISSION NUMBER *15,5X,18A4/)

790 FORMAT(2X,32A4)

END
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{CONTINUED)
SUBROUT INE ORDR({ XINgs XORD+s I VORD s NMX s NVAR)
COMMON/ORDTA/KKDORD{( 2000)
DIMENSION XIN{1,2000)¢«X0ORD{1+2000)
IXX{2000)+KK{2000)+XXORD(2000)
I1I=1VORD
DO 10 J=1.NMX
KK(J)I=J
10 XX(J¥I=XIN(IL.J)
N=NM X
TCNY=0
20 CALL MNMUM{ XXsN¢Kye XK )
ICNT=ICNT+1
KKORD( ICNT )=KK{(K)
XXORD( ICNT I=XK
N=N-1 .
IF(KeGT«N) GD TO 40
DN 30 J=K.N
KK{J)=KK{J+1)
30 XX{J)=XX(J+1)
40 CONTINUE
IF{(N.GT.1) GO TO 20
ICNT=ICNT+1
KKORD{ ICNT )=KK(1)
XXORD(ICNT )=XX( 1)
IF{ICNTNEJNMX) GO TO 20
DO SO0 I=1,NMX
K=KKORD(1)
DO S50 J=1sNVAR
XORD(Jd,y IN=XIN(JI,K)
S0 CONTINUE
A0 CONTINUE
RETURN :
70 WRITE(H64+s 100)ICNTNMXy (XIN(IT sJ)sJI=1¢NMX)
WRITE(6+ 1101 {1, KKORD(TI )+ XXORDI{I) +I=14ICNT)
GO TO 60 )

100 FORMAT(//2Xs *IN SUBR ORDRs FINAL VALUE OF ICNT = *[4,2X,'"WHICH DOE
1S NOT EQUAL NMX (INPUT AS *14,1X,*)*/3Xs*XIN{ITI.J) IS AS FOLLOWS'/
2(8Xs1E16.7)) . -

110 FORMAT(/73X,?* 1 KKDORD( 1) XXORD(I)®*/(3XeI3s5X+184+6Xs1E16,.7
1))

END
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{CONTINUED)}

SUBROUT INE MNMUM({ XysNsKe XK)
DIMENS ION X{ 2000)

L=1

LP1=2

IF(X{LP1).GT.X(L)) GO TO 20
L=LP1

LPI1=LP1+1

IF{LP1l.LEN)Y GO TO 10

K=t ‘

XK=xX{(L)

RETURN

END

END OF cCasEe
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FOOD SYSTEM DESIGN PROGRAM — PLOTTING LINK
MAIN - FOOD SYSTEM DESIGN — PLOTTING LINK

INTEGER%X2 KKSsJJS
COMMON/ORDTA/KKORD( 2000)

COMMON/AUDATA/T0OPAUXsAUXTTL(9)

DIMENSION MISSN(18),IX{10)+IDUM(20),VEC(17),
1IKKS{2000), VECS{2000,4+15),
2ABSCA(2000s1)+s0RD(2000,1)sN(1),
3TTLDUM(S) XTITLE{18),YTITLE(18),IRUF(1000)

DIMENSIDN TTLSOI(S)»TTLS02(S) +TTLSO3{(S5)+TYLS04(S)TTLSO5(S),
t TTLSO6{S) + TTLSO7(S) « TTLSOB(S) s TTLSOI{S)TTLS10(S),
2 TTLS11{S) s TTLS12(5S) +TTLSI3(5),TTLS14(5)+TTLS15({5)

DIMENSION JJ{(7)+4JJS(7,2000),FACTR{17)

DATA TYLSO1/* CREW ACCEPTANCE LV

DATA TTYLSO0Z2/? ‘ WEIGHT r/
DATA TTLSO3/°? VOL UME t/
DATA TTLSO4/* POWER 4
DATA TTLSOS/?* cCOSsT */
DATA TTLSO6/° RELIABILIYY : t/
DATA TTLSO7/? SAFETY '/
DATA TTLS08/*' RESUPPLY WEIGHT '/
DATA TTLSO09/*' RESUPPLY VOLUME s/
DATA TTLS10/°* ENERGY v/
DATA TTLS1l/' CREW REQUIREMENTS ¢/
DATA TTLS12/* HOTYT WATER REQTS -/

ODATA TTLS13/* COLD WATER REQTS t/
DATA TTLS14/* DEVELOPMENT RISK ty

OATA TTLS1IS/° AVATILABILITY _ r/
DATA XVTIYLE/72H
1 /

DATA YTITLE/72H
1 7/

REWIND 1 :

CALL PLOTS(IBUF, 1000,LDEV)
NORD=1

[0PPLT=1

INPAUX=1

READ (S5+ 250)NCASES, 1P, IPP,L,IPPLOT
ICASE=0

CONT INUE

ICASE=ICASE+1

WRITE(64300)

WRITE(6,302) .

READ(1)KK, (MISSN(1),1=1,18)

WRITE(6s 30S5Y(MISSN(I)I=1,18)

READ( 1)KKs (IX{I)sI=1,10) sNRCASE+(IDUM(T) 4I=1,7)
WRITE(64306)NRCASE . ' '
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(CONTINUED)

IF({(IP.EQ.0) GO TO 7
WRITE(6+310)(1,IX{1)s1I=1,9)
CONT INUE
READ( 1) NSYSDR’(‘DUM(I’.I—I.‘B’
WPITE(G.QZO‘NSYQOR
ISYSDR=0
ISYSOR=ISYSOR+1
READ{ 1) ISYTST, IDMMY (FACTR(J) +J=1,17)
IF{ISYSORLEQ.ISYTST) GO TO 9
WRITE(64430)ISYSORISYTST
GO TO t20
CONTINUE
WRITE(65440)ISYSOR
WRITE(6+,450)¥(1I,FACTR(I),I=1,17)
WRITE(6,460)
READ (54 255 ) {AUXTTL(I)s1=1,9)
ICNT=0
ICNT=ICNT+1
READ(1)IKKy INDo{VEC(I)sI=1,17)
IF( IP .EQ.0) GO TO 15
WRITE(6,315)KKs IND,ICNT
WRITE(6:320)( I, VEC(I),I=1,17)
CONT INUE
IF{INDLLTL0) GO TO 30
READ({ 1 IKK o INDs{(JJ( J) U= ly?’o([DUM(J).J l‘IOD
KKS{ ICNT )=KK
DO 16 JU=1,7
JIS(Js ICNTI=II(J)
I11=0
DO 20 I=1.,17
IF(I.EQeHBeO0R1.EQe8) GO TO 20
I1(=11+1
VECS{ICNT, I1)=VEC(I])
CONT INUE
IF{ICNT .GE.2000) GO TO 30
GO YO 10
CONTINUE
NSYS=ICNT~-1
WRITE(6+,325)NSYS

FOR SYSTEM NUMBER KKS{ICNT),
VECS(ICNT, 1) IS ACCEPTANCE MEASURF
VECS({ ICNT,2) IS WEFIGHT
VECS(ICNT,.3) IS VOLUME
VECS(ICNT,4) IS POWER
VECS(ICNT,S) IS COST - .
VECS(ICNT, 6) IS RELIABSILITY
VECS(ICNTY,7) IS SAFETY
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(CONTINUED) ,
SUBROUTINE ORDR( XIN, XORD,IVORD sNMXsNVAR)

REVISED 19 OCT

OBER

1970 (FOR PLOT LINK — FOOD SYSTEM DESIGN)

COMMON/ORDTA/KKORD(2000)
DIMENSION XIN{2000,1)+X0ORD{(2000s1),

1XX(2000)+KK{20
I11=1VORD
DO 10 J=14NMX
KK{J)=0
10 XX(J)=XIN(JI,II
N=NMX
ICNT=0

00)

)

20 CALL MNMUM{XXsNeKsy XK}

ICNT=ICNT+1
KKORD(ICNT )=KK
N=N—-1
IF(K+GT«N) GO
DO 30 J=KsN
KK(J)=KK{(J+1)
30 XX(JI=XX(J+1)
40 CONTINUE
IF{N.GT.1) GO
ICNT=ICNT+1
KKORD( ICNT )=KK

(K)

TO 40

TO0 20

(1)

IFCICNT NE NMX) GO TO 20

DO SO0 I=1,NMX
K=KKORDI(1)
DN 50 J=1,NVAR
XORD{ L4 J)=XTINI
S0 CONTINUE
A0 CONTINUE
RETURN

KeJ)

70 WRITE(6, 100)YICNT NMXs(XIN(JII1),40=]1 4NMX)
WRITE(H,110)( IKKORD{(I)eI=1,ICNT)

GO 70 60

100 FORMATI//2Xs *IN SUBR ORDR, FINAL VALUE OF [CNT = *[4,2X."WHICH DOE
1S NOT EQUAL NMX (INPUT AS *14:1Xs*)*/3Xe*XIN{JH»II) IS AS FOLLOWS'/

2{(8Xs1E1647))
110 FORMAT(/3X,"*
END

KKORD(I)*/(3Xs13,6X,14))
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{CONTINUED)
SUBRDOUT INE MNMUM( Xy NsKy XK)
DIMENSION X{2000)
L=1 :
LP1=2
IF(X(LP1)GTX{L)Y) GO TO 20
L=LP1
LP1=tP1+1
IF(LP1.LEN) GO TO 10
K=
XK=X{L)
RETURN
END
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{CONTINUED)

100 CONTINUE

IF(ISYSOR L TNSYSOR) GO 71O B8

WRITE(6,400)

IF{ICASEL TNCASES) GO TO S
120 CONTINUE

CALL PLOT( 154040404 999)

WRITE(64+410)

sSTOP
250 FORMAT(7110)
?55 FORMAT(9A4) .
300 FNRMAT(1H1/3X,'PROGRAM TO PLOT CHARACTERISTICS OF FOOD SYSTEMS'//)
302 FORMAT(//2X.*IN THIS PROGRAM, NUMBERING OF CHARACTERISTICS DEFINED

1 BY*/5X, ' NUMBER CHARACTERISTIC*/
25X, 196Xy YACCEPTANCE ¢/

35%,.* 2%, 66Xy "WEIGHT/

45X, * 3%,6Xs *VOLUME */

S55Xe " 4%, 6Xy "POWER?*/

65X * 5% +6Xe "COST*/

TSXs? 604 6Xe "RELTIABILITY®/

85Xe * 7* s 6Xy *SAFETY '/

95X, * - By 6Xe "RESUPPLY WEIGHTY/

XSXe * 9 , 6 X4 "RESUPPLY VOLUME */

15X, 10, 6Xs * ENERGY?*/
25Xy * 119,6X, *CREW REQUIREMENTS®/
35X, 12%, 6Xe *HOT WATER REQUIREMENTS '/
45X, 136X, *COLD WATER REQUIREMENTS?Y/
SS5Xs* 14%, 6Xs *DEVELOPMENTY RISK'/
65X, * 15°+6X, *AVAILABILITY*///)
305 FORMAT(18A4)
306 FORMAT{//8X,*MISSION NUMBER *IS/)
310 FORMAT(/1X,*IX VECTOR 1S*/SX,* I IXCI) */7{SXs12+3Xs13))
315 FORMAT(2X,s 'KKs INDe ICNT? ,3X,314)
320 FORMAT(3X,* 1 VEC(I)*/(3XeI2+2XeEL16.7))
325 FORMAT (/2X, *NUMBER OF SYSTEMS =°'15/)
328 FORMAT(//3X, *NUMBER OF PLOTS FOR THIS PERFORMANCE INDEX = '14/)
330 FORMAT( /74X, *PLOT NUMBER *[3/7X, *ARSCA IS CHARACTERISTIC NUMBERED
1°13/7Xe *ORDINATE IS CHARACTERISTIC NUMBERED '14//7)
331 FORMAT (7X, *PLOT TJTITLE IS *,18A4)
332 FORMAT(24X,*MISSION NUMBER *IS)
333 FORMAT (99X, *ABSCISSA TITLE IS ",18A4)
334 FORMAT(9X, *ORDINATE TITLE IS *,18A4)
335 FORMAT(/SX.*DFEFINITION DF PLOT POINTS B8Y SYSTEM®*/7X,* POINT NR
1 ABSCISSA VALUE SYSTEM NR COMPOSITION')
340 FORMAT(OXs I8¢ 10XsF16e693Xs16s3%e®e1622Xe6{134%4%),13)
345 FORMAT{(/7X,*'DATA TO BE PLOTTED IS*/9X,? 1 ABSCA(I)
10RD( 1)) : :
350 FORMAT(10Xs I3,4X,F16.6+2X+F16¢6)
390 FORMAT(/)
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(CONTINUED ) ‘

400 FDRMAT(//3X, YEND OF CASE"*)

410 FORMAT(//7/3X,"END OF RUN')

420 FORMAT(//3X, "NUMBER DOF PERFORMANCE INDICES TO BE CONSIDERED FOR TH
11S MISSION = *14/) )

430 FORMAT(//5X, *ISYSOR (SET IN PLOT LINK) DOES NNOY EQUAL ISYTST (FROM
I TAPE GENERATED RY BASIC MDL*/10Xs 'ISYSOR = *IS5,5X,*ISYTST = *15/)

440 FORMAT(1H1,3X,*BEGIN PLOTS FOR PERFORMANCE INDEX NUMBER 914/7X.'WE
1 IGHTING FACTORS ARE AS FOLLOWS®/9X,* 1 wW(I)*)

450 FORMAT(9X, I342X.F16.6)

460 FORMAT(3X, *NOTE — THE WEIGHTING FACTORS, W(I), ARE COEFFICIENTS MU

ILTIPLYING CHARACTYERISTICS AS DEFINED BY®*/SX,* 1 CHARACTERIST

21C FOR WHICH wW(l) IS COEFFY/7X,*1 ACCEPTANCE?®*/7X,%2

3 WEIGHT */7X,s* 3 VOLUME * /7 X, *4 POWER®* /7Xs 'S

4 COST*/7X.*6 FATLURE RATE'/7X,'7 RELIABILIY

SY*/7Xs*8 MAINTAINABILITY*/7X,'9 SAFETY* /6X+° 10

6 RESUPPLY WEIGHT*/6Xs'11 RESUPPLY VOLUME'/6X,*12

7 ENERGY*/6X,'13 CREW REQUIREMENTS®*/6X,'14

8 HOY WATER REQUIREMENTS®/6X,°15 COLD WATER REQUIREMENTS'/

96Xe*'16 DE VELOPMENT RISK*/6X, *17 AVAILABILITY?*/)
END
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31
3001
2002

3003
3004

3005
3006
3007
3008

3009
3010

3011
3012

3013
3014

3015
3016

3017
3018

3019
3020

FOOD SYSTEM DESIGN PROGRAM ~ PLOTTING LINK

(CONTINUED)
VECS(ICNT,8)
VECS{ICNT,9)
VECS({ICNT,10)
VECS{ICNT,.11)
VECS({ ICNT,12)
VECS{ICNT,13)
VECS{ ICNT, 14)
VECS{ICNT, 15)

N{1)=NSYS

READ(S, 2S0)INPLOTS
WRITE(6,328)INPLOTS
00 100 IPL=14NPLOTS

READ(S, 250)IABSC410RD
WRITE(6,330)IPL, IABSC,I0ORD

ITI=1ABSC
CONT INVUE

1s
IS
IS
IS
IS
s
s
IS

RESUPPLY WEIGHT
RESUPPLY VOLUME

ENERGY

CREW REQUIREMENTS

HOT WATER REQUIREMENTS
COLD WATER REQUIRFMENTS
DE VELOPMENT RI SK
AVAILABILITY

GO YO (3001+3003+,300553007+3009+3011,+3013,3015,3017:3019+3021,
13023, 3025, 3027+3029),111

DN 3002 I=1.,5
TTLOUM( I)=TTLSO1( 1)
GO TO 32

DO 3004 I=1,5
TTLDUM( [)=TTLSO2(1)
GO YO 32

DO 3006 I=1,5
TTLOUM( I)=TTLSO3(I)
GO TO 32

N0 3008 I=1,5
TTLDUM{ I)=TTLSOA4(])
GO TO 32

DD 3010 I=1,5
TYILDUM{ID)=TTLSOS(I)
GO YO 32

DO 3012 1=145
TTLDUM{ [)=TTLSO6(I)
GO 1O 32

DO 3014 I=1,5
TTLDUM( I)=TTLSO7(1)
GO TO 32

DO 3016 I=1,5
TTLOUMI I)=TTLSO8B( 1)
GO TO 32

DO 3018 I=1,5
TYLDUMC I)=TTLSO9(I)
GO TO 32

DO 3020 I=1+5
TYLOUMCEI)=TTLS10(1)
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(CONTINUED)
GO TO 32
3021 DO 3022 I=1,5
3022 TTLOUMCIN=TTLS11(T)
G0 TO 32
3023 DO 3024 I=1,5 .
3024 TYLDUM(I)=TTLS12(1)
GO TO 32
3025 DN 3026 I=1,5
3026 TTYLDUM(I)=TTLS13(I)
GD.TO 32
3027 DN 3028 I=1,5
3028 TTLDUM(I)=TTLS14(1)
Gh TO 32
3029 DD 3030 I=1,5
3030 TTLDUM( I)=TTLS15(1)
32 CONTINUE '
IF(I11.EQ.IORD) GO TO 34
DO 33 I=1,5
33 XTITLECI)=TTLOUM(I)
I1I=10RD
GO TO 3t
34 CONTINUE
DN 35 I=1,5
35S YTITLE(I)=TYLDUM(I)
WRITE(6+331)(MISSN(T)¢I=1,18)
WRITE(6s 332INRCASE
WRITE(64+333)(XTITLE(I)1=1,18)
WRITE(64334)(YTITLE(TI),1=1,18)
D0 40 f=1,NSYS
ORD{1,1)=VECS(I, IABSC)
40 CONTINUE
CALL ORDR(ORD.ABSCA.l.Nsvs.l)
WRITE(6,335)
DO 45 I=1,NSYS
KKO=KKORD({ [ )
K=KKS(KKO)
WRITE(6,340)1.ABSCA( To1) o NRCASEsK s { JIS{IsKKO) 4J=1,7)
ORD{ I, 1)=VECS({KKO, 10RD)
45 CONT INUE '
WRITE(6,390)
IF{IPP,EQ.0) GO TO 5%
WRITE(6, 345)
DO S0 I=1,NSYS . _
WRITE(65350)1.ABSCA(Is1)+0RD(T,+1)
S0 CONTINUE
55 CONTINUE ‘ o A
CALL PLPRCS({ABSCAsNsORD+NORDXTITLE,YTITLE , MISSN,IDPPLT,
INRCASE«NPOWR, IPPLOT)

22
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FOOD SYSTEM DESIGN PROGRAM - PLOTTING LI NK
({CONTYINUED) ’
SUBROUT INE PLPRCS(ABSCA.NN:ORD.NDRD;XTITLF.YTITLE;GTITLE-lOPTv
INCSE+NPOWR, IP)
REVISED 23 NOVEMBER 1970

FNAR USE IN PLOT LINK OF FODOD SYSTEM DESIGN PROGRAM

COMMON/ZAUDATA/Z IDPAUXAUXTTLL9)

DIMENSTION ABSCA{2000+1)s0RD(2000+1)+XTAB(2000),YTAR(2000) 4NN(1)
DIMENSION XTITLE(18),YTITLE(18),GTITLE(18)
TF(INPT ,EQ.0)GD TN 10

CALL ExTRM(ABSCA.NN.NORD.AAmx.AAMN.LAmx,JAmx.LAMN.JAMN)
CALL SCLNG{AAMNAAMX,FAC)

DN 5 J=1,NORD

N=NN{J)

DD S I=14N A

ARSCA({ I, J)=FACKARSCA(I,J)

CALL SCLMT{AAMN,AAMX sAMN,AMX, 1P}’
XLNTH=10.

G0 TO 20

CONT INUE

N=NN{1)

AMN=ABSCA( 1, 1)

AMX=ABSCA(N,. 1)

SFAC=10.*&NPOWR

AMN=AMN* SF AC

AMX=AMX%XSFAC

I AMN= AMN

[ AMX= AMX

AMN= I AMN

AMX=TAMX +1

AMN=AMN/SFAC

AMX=AMX /SFAC

XULNTH= ( AMX=AMN )Y *{ 10 « x*NPOWR)

CALL SCLNG({AMN, AMX,.FAC)

PN 15 J=1,NORD

N=NN{ J)

DO 15 I=1.N

ABSCA(I+J)=FACXABSCA(I,J)

CONT INUE ‘
CALL. EXTRM{ORD s NNy NORD ¢ OOM X3 OOMN s LOMX s JOMX s L OMN 3 JOMN)
CALL SCLNG{DOMN,DOMX,FAC) '

DO 25 J=1,NORD

"N=NN(J)

DD 295 [=1sN

NRN(1,J)=FAC*0ORD{14+J)

CALL SCLMT(DOMN,DOMXOMN.OMX, [P)

DARSC={ AMX~AMN}/XLNTH

DORD={0OMX~-0OMN)/10.



FOOD SYSTEM DESIGN PROGRAM - PLOTTING LINK
(CONTINUED)
CALL SYMBOL{e10¢10e90414sGTITLESO04,72)
IF{NCSE.LE-O0) GO TO 32
CALL SYMBOL{10¢9¢75506144316H MISSION NUMBER +0e+16)
CASEN=NCSE
NNMBR=-1 _
CALL NUMBER( 323019754014 ,CASEN, 0. NNMBR)
32 CONTINUE
IF(IOPAUXNE.1) GO TO 33
CALL SYMBOL(Se99e¢7S4 018, AUXTYL ¢04+36)
33 CONTINUE
CALL AXTIS{OesO0eo XTITLE ;=729 XLNTH,4 0e s AMN,DABSC)
CALL AXTS{0e00esYTITLE$72410e990¢ s OMN,DORD)
K=0
35 K=K+1
L=K~-1
KK=MDOD(L.,14)
{SYMB=KK
N=NN{K)
DO S0 [I=1eN
50 XTAB(I1)=ABSCA(I,K)
XTAB{N+1)=AMN
XTAB{(N+2)=DABSC
DO 70 I=1,N
70 YTAB{I1)=0RD(I,K)
YTAB{N+1)=0MN
YTAB(N+2)=DORD
IF(IP.EQ.0) GO TO 80
WRITE(6, 95N
WRITE (64 100)(XTAB(I)sI=1,N)
WRITE{6,110){YTAB{I),1=1,N)
WRITE(Gs 1201AMN; AMX o XLNTH+sOMN OMX+DABSCsDORD o ISYMB,4K

80 CONTINUE

CALL L[NE(XTABQYTABQNvlolOISYMBQI0005)
IF{K<LTNORD) GO TO 35

XNEW=XLNTH+2.

CALL PLOT{XNEWsO0es—3)

RETURN

95 FORMAT{19HOSUBR PLTPCS N = I5)

100 FORMAT{(11H XTAB ARRAY/(3X,1F17.8))

110 FORMAT(11H YTAB ARRAY/{3X,1E17.8))

120 FORMAT(T7HOAMN = E17.,8/7H AMX = E17.8/9H XLNTH = E17.8/7H OMN = E17
18/77H OMX = EL17+8/9H DABSC = E17.8/784 DORD = E17.8/79H ISYMB = I5/5
2H K = 15/7)

END

2L8
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{CONTINUED)

SUBRAOUT INE EXTRM OBTAINS THE MAXIMUM AND MINIMUM VALUES IN A TWD
DIMENSIONAL ARRAY 0OF DATA

SUBROUTINE FXTRM{AJNsMsAMAX, AMIN,ULMAX JMAX,LMINs JIJMIN)
DIMENSION A(2000+1),N{1) :
AMAX=-1,E30
AMIN=1.E30
J=1
5 t=1
NP1I=N(J)+1
LP1=2 -
30 IF({A({LsJI)-A(LP1,+3))10,20,20
10 L=LP1
20 LP1=tLP1+1
IF(LP1-NP1)30,40,40
40 IF{AMAX-A(L,+J))¥35,45,45
35 AMAX=A{L +J)
LMAX=L
JMAX=Y
A5 L=1
LPLi=2
S50 TF{A(L»J)-A(LP1,J))B0:+460470
70 L=LP1
60 LPI=LP1+1]
IF{LP1-NP1)50,80,80
80 IF{AMIN-A(L,.J))90,90,100
100 AMIN=A{(L,J)
LMIN=L
JMIN=J
90 J=J+1
IF{U-M)5,5,110
110 RETURN
END

2L



10

20

30

FOOD 'SYSTEM DESIGN PROGRAM -

(CONTINUED)
SUBROUTINE SCLNG(AMN,AMX,FAC)
FAC=1.
ABAMN=ABS({ AMN)
ABAMX=ABS({ AMX)
AMTST=ABAMX
IF{ABAMN.GT.ABAMX) AMTST=ABAMN
IF{AMTSTJLE,1.ES5) GO YO 20
FAC= ., 1%FAC
AMTST=,1%AMTST
GO.TO 10
IF(AMTST.GE.1.E-4) GO YO 30
FAC=10.%*FAC
AMTST=10.%¥AMTST
GO TO 20
AMN=FAC%XAMN
AMX=FAC%XAMX
RETURN
END

250
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750
751

701

731

732

702

704

703

705

706

707
708

709

FODD SYSTEM DESIGN PROGRAM — PLOTTING LINK
(CONTINUED)
SURROUTINE SCLMT{YYMIN, YYMAX, YMIN,YMAX,IP)

REVISED 22 MAY . 1968

QRTR= 425

THQTR=,7S
IF(IP)Y750,751,+750
WRITE(6y 850)YYMIN, YYMAX
DYM=ABS (YYMAX—-YYMIN)

IF(DYM)702,701,702

WRITE(6+800)YYMAX
IF{YYMAX)731,732,731
DLYYMX=0,1%ABS{YYMAX)
YYMIN=YYMAX-DLYYMX
YYMAX=YYMAX+DLYYMX

GO T0O 751
YMIN=—1e
YMAX=1.,

GN TO 720

DO 703 1=1.,36
TEST=DYM%( { 10.)%%])
IF{TEST—-1.E9)703, 704,704
NBAR=1

GO TO 705

CONT INUE

WRITE(6+801)

GN TO 720

NNBAR=NBAR-9
SNDYM=NDYM%:{ {10, )*%*NNBAR)
IF{SDYM=5.)706+706+707
SCLYOT=S5.

GO 7O 708

SCLTOT=10.

CONT INUE

IF{SDYM,.LT.2.,) SCLTOT=2,
YYMDL=«S5S%( YYMAX+YYMIN)
SYYMDL=YYMDLE( {10+ )%*NNBAR)
ISYMDL=SYYMOL

SSYMDL=1SYMDL
FAC=SYYMDL-SSYMDL
IF(FACL.LT.QRTR) GO TO 709
SSYMDL=SSYMDL ++5
IF(FACsGT<THQTR) SSYMDL=SSYMDL+.5
SYMAX=SSYMDL +.5%SCLTOT :
SYMIN=SSYMDL—-.5*%SCLTOT
NNNBAR=-NNBAR
YMAX=SYMAX*{ ( 10+ )*%xNNNBAR)
YMIN=SYMIN®X{( 10. )% &NNNBAR)

251
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- (CONTINUED)
IF(YMAX-YYMAX)7 30735735
735 IF{YMIN-YYMIN) 740,740,730
730 SCLTYDY=2.*¥*SCLTOT .
IF(SCLTDTeEQede) SCLTOT=S.
GO TO 709

740 IF(IP)752,720,752

752 WRITE(6+851)DYMs SODYM NBAR;NNBARy SCLTOT, YYMDL s SYVYMDL + ISYMDL, SSYMDL,
LFACs SYMAX, SYMIN, NNNBAR,, YMA X, YMIN ’

720 RETURN

800 FORMAT{3SHOYYMAX AND YYMIN ARE BOTH EFQUAL TO E17.8/)

801 FORMAT(49HONUMBER OF ITERATINNS IN DYM LOOP EXCEEDS MAXIMUM/)

B850 FORMAT({25HOENTERED SUBROUTINE SCLMT/10H YYMIN = FE17.84+5Xs9H YYMAX
1 = E17.8/) : ' )

851 FORMAT(27HOEXIT FROM SUBROUTINE SCLMT/7H DYM = F17.8:5X,8H SDYM =
1E17e8+,5Xs8H NBAR = I10+5Xe9H NNBAR = J10/10H SCLYDT = E17.8,5Xe9H
2YYMDL = E17e8s5Xe10H SYYMOL = E17+835Xe10H TSYMDL = I110/10H SSYMDL
3 = E17e8s5Xe7H FAC = E17e845Xs9H SYMAX = E17.8+5X+9H SYMIN = E17.8
4/ 10H NNNBAR = [10sSXe8H YMAX = E17.845Xs8H YMIN = F17.8/)

END
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